iic^«i?-^:i 


1"^'* 


'«^-«v     i    kUfk-, 


LIBRARY 

(j-NIVliKilTY  01"  Qi'^ii^<J>*MiA 

DAVIS 


Sand  mi  Gravei  in  California 


^ant  ^  -"  Sout^ena  (^ail^ofmi^ 


^~ 

^      PLU 

J! 

...-.■BOtor 

& 

L 

^      5 

E.RSii 

•J 

Eva;.-.| 

-  -,r    Mn  \                       \C0LUS 

^    r 

Caiifortiia  Division  of  Mines  and  Oeoiogy 


FEB  26^969 

GOV'T  DOCSj-lBRARY_ 


SAND  AND  GRAVEL  IN  CALIFORNIA 

AN  INVENTORY  OF  DEPOSITS 


^ant  ^  '"  Saut^e^ut  ^^ii^ofuUa 


By  HAROLD  B.  GOLDMAN,  Geologist 
California  Division  of  Mines  and  Geology 


BULLETIN   180-C 

CALIFORNIA  DIVISION  OF  MINES  AND  GEOLOGY 

Ferry  Building,  San  Francisco,  1968 


UNIVERSITY  OF  CALIFORNTA" 


STATE  OF  CALIFORNIA 

RONALD   REAGAN,  Governor 

THE  RESOURCES  AGENCY 

NORMAN   B    LIVERMORE,  JR.,  Administrator 

DEPARTMENT  OF  CONSERVATION 

JAMES   STEARNS,  Drrecfor 

DIVISION  OF  MINES  AND  GEOLOGY 

v.   IAN   CAMPBELL,  S/o»e  Geo/og/sf  / 

BULLETIN    180-C 

Price  $2.00 


CONTENTS 
Page 

5  Abstract 

7  Introduction 

9  Geology  of  deposits  in  southern  California 

13  Economic  development 

16  Presentation  of  data 

16  References 

17  Tabulation  of  deposits 

53  List  of  producers  in  southern  California  in  1966 

55  Cross-index  to  operators 


Illustrations 

In 

Pocket  Plate     1.  Map  showing  sand  and  gravel  deposits  and  fixed  plants. 

4  Frontispiece.     Alluvial  fan 

6  Figure    1.  Index  map 

8  Photo    1.  Pit  in  alluvial  fan 

9  Photo    2.  Poway  Conglomerate 

10  Photo    3.  Close-up  of  conglomerate 

n  Photo    4.  Scarifier 

12  Photo    5.  Conveyer  belt  system 

13  Photo    6.  Heavy  medio  plant 

14  Photo    7.  Sand  and  gravel  plant 

15  Photo    8.  Aerial  view  of  San  Fernando  Valley 


ABSTRACT 

A  reconnaissance  field  investigation  of  sand  and  gravel  deposits  in  10  counties  in 
southern  California  was  conducted  from  1962  to  1965.  Deposits  that  were  worked 
commercially  and  undeveloped  deposits  of  potential  economic  interest  were  examined. 
Fixed  plants  were  visited,  pits  sampled,  and  grave!  examined  in  the  laboratory. 

Stream  deposits,  ancient  beach  deposits,  and  old  geologic  formations  including 
sandstone  and  conglomerate  are  the  principal  sources  of  sand  and  gravel  in  southern 
California.  The  bulk  of  sand  and  gravel  occurs  in  the  stream  beds,  floodplains,  terraces 
and  alluvial  fans  of  the  major  streams. 

In  1966,  approximately  66  million  tons  of  sand  and  gravel  valued  at  about  74 
million  dollars  were  produced  from  the  southern  California  counties  covered  in  this 
report.  Commercial  operations  are  located  close  to  population  centers;  those  which 
produce  from  stream  deposits  are  located  on  portions  of  the  stream  where  a  proper 
blend  of  material  can  be  obtained.  Plants  have  capacities  ranging  from  30  to  1,000 
tons  per  hour  and  produce  concrete  or  bituminous  aggregate  and  road  base.  Data 
on  the  individual  deposits,  including  laboratory  test  data  obtained  from  the  California 
Division  of  Highways,  are  presented  in  a  tabulation.  The  locations  and  extent  of  the 
deposits  are  shown  on  an   accompanying  map. 


Frontispiece.      One  of  the  principal  sources  of  sand  and  gravel 
in  southern  California  is  the  alluvial  fans  which  have  been 
built  up  by  intermittent  streams  on  the  steep  mountain  fronts. 
Photo  by  J.  S.  Shelton  and  R.  C.  Frampton. 


[5] 


[6] 


Figure    1.      Map  of  California  showing  area 
covered  in  this  report. 


SAND  AND  GRAVEL  IN  CALIFORNIA 

INVENTORY  OF  DEPOSITS 

PART   C — SOUTHERN   CALIFORNIA 

By  Harold  B.  Goldman 


INTRODUCTION 

This  report  is  the  third  of  a  three-part  bulletin  on 
the  occurrence  of  the  major  sand  and  gravel  deposits 
in  California.  Part  C  includes  the  results  of  field  and 
laboratory  investigations  of  sand  and  gravel  in  the  10 
southernmost  counties  in  California  (San  Luis  Obispo, 
Kern,  Santa  Barbara,  Ventura,  Los  Angeles,  San 
Bernardino,  Orange,  Riverside,  San  Diego,  and  Im- 
perial). Thirty-one  central  counties  were  discussed 
in  Part  B;  17  northern  counties  were  discussed  in  Part 
A  of  this  bulletin  (180).  The  area  covered  in  Part  C 
as  well  as  those  covered  in  Parts  A  and  B,  is  shown 
on  figure  1. 

Purpose.  The  purpose  of  this  investigation  was  to 
obtain  the  basic  information  necessary  to  a  statewide 
inventory  of  sand  and  gravel  deposits,  including  the 
location  and  extent,  geology,  and  status  of  commercial 
development  of  deposits. 

Scope  of  investigations.  Field  investigations  of  a 
reconnaissance  type  were  conducted  from  January 
1962  to  December  1964.  New  plant  operations  were 
visited  in  1965  and  1966.  The  location  and  extent  of 
the  deposits  were  plotted  in  the  field  on  U.S.  Geo- 
logical Survey  topographic  maps  scale  1:24,000.  Field 
determinations  of  the.  configuration  of  the  deposits 
were  checked  in  the  office  with  geologic  maps,  aerial 
photographs,  and  available  U.S.  Department  of  Agri- 
culture soils  maps.  Samples  of  representative  materials 
were  taken  in  the  field  and  later  petrographic  examina- 
tions were  made  in  the  Division  of  Mmes  and  Geol- 
ogy's aggregate  laboratory. 


All  deposits  that  were  being,  or  had  been,  worked 
commercially,  and  undeveloped  deposits  which  may 
be  of  commercial  significance  in  the  near  future  were 
visited.  Where  commercial  production  was  obtained 
from  an  extensive  geologic  formation  such  as  a  con- 
glomerate, only  the  developed  portion  of  the  deposit 
was  delineated.  Small  deposits  (under  .50,000  cubic 
yards),  and  deposits  located  farther  than  50  miles 
from  a  marketing  area  were  excluded. 

The  fi.xed  commercial  plants  were  visited,  operators 
interviewed,  and  the  pits  examined.  Portable  plants 
that  were  in  operation  at  the  time  of  this  investigation 
are  noted  in  the  tabulation. 

Descriptions  of  a  number  of  plants  in  Los  Angeles 
County  were  provided  by  the  Southern  California 
Rock  Products  Association  whose  assistance  helped 
expedite  the  field  work. 

Mr.  Robert  E.  Frecland,  who  is  in  charge  of  raw 
materials  and  land  management  for  Pacific  Western 
Industries,  furnished  information  on  the  current  status 
of  operations  and  was  extremely  knowledgeable  re- 
garding potential  sources  of  aggregate. 

The  results  of  standard  acceptance  tests  on  materials 
from  commercial  operators  were  obtained  from  the 
files  of  the  Materials  and  Research  Laboratory  of  the 
California  Division  of  Highwa>s.  The  results  of  petro- 
graphic examination  of  several  deposits  were  kindly 
provided  by  the  U.S.  Bureau  of  Reclamation.  AV^c  wish 
to  acknowledge  these  agencies'  cooperation  in  making 
their  data  available. 
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Photo   1.     View  of  on  operoling  pit  in  an  alluvial  fan  showing  the  lenticularity  of 
the  sand  and  gravel  layers  and  the  variation  in  size  distribution  that  creates 
a  problem  in  obtaining  the  proper  sizes  and  blends  of  material  for  an  efficient 
operation.  Photo  courtesy  Consolidated  Rock  Products  Company. 


Photo  2  (opposite  page).      Older  geologic  formations  particularly  those  containing 

beds  of  sondstone  and  conglomerate  ore  significant  sources  of  sond  ond 

gravel.  In  San  Diego,  considerable  production  is  obtained  from  the  Eocene  Poway 

Conglomerate  which  comprises  the  bluffs  in  the  background.  Photo  by  Mary  Hill. 
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Sand  and  Gravel  in  Southern  California 


GEOLOGY  OF  DEPOSITS  IN  SOUTHERN  CALIFORNIA 
Stream  deposits,  ancient  beach  deposits,  and  older 
geologic  formations  have  all  yielded  commercial  sand 
and  gravel  in  southern  California.  Approximately  75 
percent  of  the  sand  and  gravel  being  mined  occurs  as 
stream  deposits. 

Stream  Deposits 

Most  of  California's  aggregate  production  is  ob- 
tained from  sand  and  gravel  in  stream  deposits.  Cali- 
fornia's rugged  mountains  are  drained  by  streams  with 
steep  gradients.  In  flood  stage  these  streams  transport 
huge  volumes  of  sand  and  gravel  that  are  deposited  in 
channel,  floodplain,  terrace,  and  alluvial  fan  deposits. 

Stream  Channel  Deposits.  Stream  channel  deposits 
consist  of  sand  and  gravel  deposited  in  stream  beds 
along  present  stream  courses.  Most  channel  deposits 
are  exploited.  The  reason  they  are  used  so  commonly 
is  that  many  California  streams  are  dry  for  much  of 
the  year,  and  their  channel  deposits  arc  accessible  and 
easily  mined. 

Materials  in  these  deposits  are  desirable  as  aggre- 
gate for  many  reasons.  The  natural  abrasive  action  of 
stream  transport  has  ground  up  and  removed  most 


of  the  soft  weak  rocks  and  concentrated  the  harder 
and  firmer  particles.  The  particles  have  undergone 
some  degree  of  rounding,  and  are  subrounded  to  well- 
rounded,  a  physical  attribute  that  makes  them  desirable 
for  use  in  concrete. 

Most  channel  deposits  are  replenished  by  seasonal 
floods  except  in  portions  of  the  streams  downstream 
from  dams.  Overburden  is  rarely  present,  but  high 
waters  may  bring  in  silt,  clay,  and  wood  debris  to 
cover  parts  of  some  channel  deposits.  The  maximum 
size  of  gravel  gradually  decreases  downstream  in  the 
streams  with  long  reaches,  and  commercial  production 
is  concentrated  in  the  deposits  where  a  proper  blend 
of  sand  and  gravel  can  be  obtained.  Fortunately,  the 
favorable  portions  of  many  streams  occur  in  flat-lying 
areas  near  population  centers,  as  for  example,  the  Kern 
River  near  iiakersfield,  the  Sisquoc  River  near  Santa 
Maria,  and  the  Santa  Clara  River  near  Ventiu-a. 

Floodplain  Deposits.  True  floodplain  deposits  con- 
sist of  material  deposited  on  plains  bordering  streams 
bv  periodic  overflow  of  the  streams  from  their  chan- 
nels. The  sediments  lieposited  are  normally  composed 
of  silt  and  sand  grains.  However,  these  fine  materials 
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may  mantle  usable  deposits  of  sand  and  gravel,  par- 
ticularly in  areas  where,  in  the  geologic  past,  the 
streams  were  more  competent  and  transported  greater 
volumes  of  coarser  material.  The  sand  and  gravel  in 
these  older,  deeper  fioodplain  deposits  is  similar  to 
that  in  channel  deposits,  and  is  suitable  for  use  after 
overlying  fioodplain  silt  layers  are  removed.  Flood- 
plain  deposits  are  best  exemplified  in  the  eastern  por- 
tion of  the  San  Joaquin  A'alley. 

Terrace  Deposits.  Stream  terrace  deposits  are 
benchlike  deposits  of  sand  and  gravel  which  border 
a  stream  but  lie  above  the  level  of  the  present  flood- 
plain. 

These  deposits  are  remnants  of  older  fioodplains 
through  which  the  stream  has  cut.  Terrace  deposits, 
because  they  are  above  the  stream  level,  may  be  more 
desirable  than  stream  channel  deposits  if  water  tables 
are  shallow  and  abundant  ground  water  makes  stream 
channel  operations  difficult.  However,  there  is  no 
possibility  of  replenishment.  The  materials  in  these  de- 
posits have  the  general  properties  of  stream  channel 
materials,  but  weathering  processes  may  have  dimin- 
ished the  quality  of  some  of  their  constituents  by 
converting  certain  minerals  to  clay.  The  terraces  along 
the  Kern  River  in  the  San  Joaquin  \"alley  have  been 
a  source  of  production  for  many  years  (Goldman  and 
Klein,  1961). 


Alluvial  Fans.  An  alluvial  fan  is  a  gently  sloping 
fan-shaped  mass  of  loose  rock  material  deposited  at 
the  mouth  of  a  canyon  where  a  stream  leaves  the 
mountains  and  enters  an  adjacent  valley  or  plain.  The 
abrupt  fiattening  of  gradient  causes  deposition  of  the 
bulk  of  the  bed  load  in  a  crudely  stratified  mass. 
The  cobbles  and  boulders  are  deposited  at  the  apex  of 
the  fan  and  the  average  particle  size  decreases  toward 
the  sides  and  base  of  the  fan.  Fan  deposits,  because 
of  the  frequent  shifting  of  the  stream  channel,  ordi- 
narily contain  lenticular  beds  or  tongues  of  poorly 
sorted  sand  and  gravel  interbedded  with  varying  pro- 
portions of  silt  and  clay.  The  particles  are  subangular 
to  angular  in  the  fans  built  by  streams  with  small 
drainage  areas.  The  particles  in  large  fans,  covering 
several  square  miles,  are  generally  subangular  to  sub- 
rounded.  Suitable  aggregate  is  obtained  from  alluvial 
fans  which  are  free  from  thick  clay  lenses. 

The  major  sources  of  aggregate  for  the  Los  Angeles 
area  are  the  alluvial  fans  of  Big  Tujunga  River  in  the 
San  Fernando  \^illey  and  the  San  Gabriel  River  near 
Azusa. 

Beach  Deposits.  Sand  and  gravel  formed  by  the 
winnowing  action  of  currents  and  waves  on  a  beach 
make  exxellent  aggregate.  The  gravel  and  coarse  sand 
size  particles  are  generally  well-rounded,   hard,  and 


Photo   3.      Older  geologic  units  are 

suitable  sources  when  post- 

depositionol  weathering  has  not 

been  too  complete.  This  close-up  of 

the  conglomeratic  portion  of  the 

Pliocene  Kern  River  Formation, 

the  source  of  sand  and  gravel  for 

the  Bokersfleld  area,  shows  the 

effects  of  slight  to  moderote 

weathering.  The  fracture  in  the 

three-inch  pebble  in  the  center  of 

the  photograph  is  a  result 

of  weathering. 
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Photo  4.  One  method  of  obtaining  a  blend  of  material  from  alluvial  fans  is  by  drawing  a  scarifier 
across  the  face  of  the  pit.  The  loosened  sand  and  gravel  is  then  removed  by  an  electric  shovel  which  loads 
a  feeder-hopper  for  initial  crushing. 
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Photo   5.      Conveyor  belts  are  commonly  used  to  haul  the  raw  material  from  the  pit  to  the 
plant.  This  conveyor,  which  is  about  one  mile  long,  goes  under  city  streets  in  the 
San  Fernando  Valley.  Photo  courtesy  Consolidated  Rock  Products  Company. 


firm.  The  sands  are  commonly  composed  predomi- 
nantly of  resistant  quartz  and  feldspar.  Most  beach 
deposits,  however,  are  thin,  lack  proper  size  gradation, 
or  are  too  inaccessible  to  be  utilized  for  aggregate. 

.\n  ancient  shoreline  deposit  of  the  Salton  Sea  is  a 
source  of  sand  and  gravel  in  Imperial  County.  The 
deposit  is  composed  of  crudely  stratified  thin  beds  of 
sub-rounded  gravel  and  sand. 

Older  Geolof^ic  Formations.  Older  geologic  forma- 
tions, particularly  those  containing  partially  consoli- 
dated beds  of  sandstone  and  conglomerate,  afford 
usable  sources  of  sand  and  gravel  when  post-dcposi- 
tional  weathering  has  not  been  too  advanced.  Ordinar- 
ily, these  formations  have  been  subjected  to  long 
periods  of  weathering  and  are  too  well  cemented  or 
contain   too  much   clayey   material  to  be   processed 


economically  at  the  present  time.  Accessibility,  depth 
of  overburden,  caliche  coatings,  and  cemented  layers 
also  present  problems.  However,  considerable  produc- 
tion is  obtained  from  the  Poway  Conglomerate  of 
Eocene  age  near  San  Diego,  the  Kern  River  Formation 
of  Pliocene  age  near  Bakersfield  (Goldman  and  Klein, 
1961),  and  the  Saugus  Formation  of  Pliocene  age  near 
Moorpark. 

iModern  beneficiating  techniques  can  be  used  suc- 
cessfully to  obtain  high  quality  aggregate  from  these 
older  formations. 

.•\n  article  by  the  author  discussing  the  use  of  older 
geologic  formations  as  a  source  of  concrete  aggregate 
and  bencficiation  techniques,  was  published  in  Rock 
Products  (Goldman,  1962). 
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ECONOMIC  DEVELOPMENT 

Production.  In  1966,  approximately  66  million  tons 
of  sand  and  gravel  valued  at  about  74  million  dollars 
was  produced  from  deposits  in  the  counties  covered 
by  this  report.  This  represents  approximately  55  per- 
cent of  the  total  production  of  sand  and  gravel  in 
California  for  that  year. 

The  present  market  for  sand  and  gravel  in  southern 
California  is  primarily  in  residential,  commercial,  and 
industrial  construction.  About  90  percent  of  the  sand 
and  gravel  is  processed  in  fixed  plants  and  sold  com- 
mercially. The  remainder  is  produced  by  contractors 
with  portable  plants  for  use  by  city,  county,  state  or 
federal  agencies  on  public  works  projects. 

Nearly  all  production  is  obtained  from  well-estab- 
lished aggregate-producing  areas  located  near  popula- 
tion centers.  Few  deposits  are  being  developed  an- 
nually, and  there  is  small  possibility  of  locating  a 
large,  as  yet  unknown,  source  close  to  a  marketing 
area. 

The  press  of  urban  growth  is  being  felt  by  pro- 
ducers in  southern  California,  and  expansion  of  exist- 
ing pits  becomes  increasingly  difficult  in  view  of 
tightening  zoning  restrictions.  In  some  counties,  it  is 
virtually  impossible  to  obtain  a  permit  to  open  a  new 
pit.  Future  production  will  come  from  existing  sources. 


leading  to  depletion  of  a  number  of  deposits  within 
the  next  20  years.  It  may  then  become  necessary  to 
import  sand  and  gravel  from  deposits  which  are  be- 
yond the  present  economic  limit  of  hauling  (about 
50  miles)  in  California  (Goldman,  1959). 

Mining  Methods.  Various  methods  of  excavating 
sand  and  gravel  are  used  in  southern  California.  The 
most  common  method  is  to  use  a  dragline,  or  electric 
shovel. 

End-dump  trucks,  scrapers  and  bottom-dumps  are 
used  to  haul  material  from  the  pit  to  the  plant,  al- 
though many  operators  use  conveyor  belts  for  this 
purpose. 

The  method  of  excavation  for  each  commercial  op- 
eration is  described  in  the  tabulation  of  deposits. 

Flant  Processing.  Commercial  operations  are  lo- 
cated on  portions  of  deposits  where  the  proper  blend 
of  sizes  of  sand  and  gravel  can  be  obtained  in  order 
to  produce  a  variety  of  products.  Non-commercial 
production  by  highway  contractors  generally  is  ob- 
tained from  portions  of  deposits  where  there  is  an 
abundance  of  plus  1 1/  inch  gravel  to  provide  crushed 
materials  for  use  as  road  base  or  bituminous  aggregate. 
Ideally,  a  commercial  deposit  would  contain  about 
60  percent  gravel  and  40  percent  sand  (minus  "4  inch); 
enough  plus  1  '/z  inch  gravel  to  crush  for  use  as  road 
base  or  bituminous  aggregate;  and  sand  in  the  correct 


Photo  6.     Some  deposits  in  southern  California  contain  soft  shale  particles  that  are  removed 

in  processing.  This  plant  uses  a  heavy  medio  process  by  which  the  soft,  lighter,  unsound 

porticles  are  floated  off  while  the  hard,  dense,  sound  particles  sink. 
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Photo  7.     The  tremendous  demand  for  sand  and  gravel  to  keep  pace  with  the 
growth  in  southern  California  has  been  met  by  producers  who  have  built 
high  capacity  plants.  This  new  plant  of  the  Consolidated  Rock  Products  Company 
near  Irwindale  is  designed  to  attain  ultimately  a  capacity  of  3,000  tons 
per  hour.  Photo  courtesy  Consolidated  Rock  Products  Company. 


Photo  8  (opposite  page).     The  conflict  between  urbanization  and  the  mineral 

industry  is  dramatically  shown  in  this  photograph  of  the  homes  encroaching  upon 

the  already  existing  sand  and  gravel  operations  in  the  San  Gabriel  River 

near  Irwindale.  Photo  by  Frank  Gore. 


sizes  and  proportions  for  use  in  concrete.  Few  de- 
posits meet  these  requirements,  and  plants  are  designed 
to  cope  with  natural  deficiencies. 

The  plants  in  southern  California  range  in  capacity 
from  30  to  1000  tons  per  hour;  the  average  plant  has 
a  capacity  of  200  to  .300  tons  per  hour.  These  are 
medium-size  plants.  Larger  plants  with  capacities  up 
to  1000  tons  per  hour  furnish  the  aggregate  for  the 
Los  Angeles  area. 

Most  plants  are  departmentalized  to  produce  differ- 
ent products.  There  is  usually  a  "dry"  side,  where  pit 
run  material  is  screened  and  crushed  for  use  as  road 
base  (or  in  some  instances  as  bituminous  aggregate) 
and  a  "wet"  side  where  sand  and  gravel  is  washed  and 
screened  for  use  as  concrete  aggregate.  Various  stages 
of  crushing  are  used  to  reduce  the  gravel  fraction  to 
the  necessary  sizes.  Ordinarily  a  jaw  crusher  is  used 
for  primary  reduction,  particularly  where  boulders 
over  3  inches  are  present.  Gyratory  and  rolls  crushers 


further  reduce  the  gravel  to  minus  1  inch,  and  minus 
%  inch.  Rod  mills  are  used  to  manufacture  sand  from 
!4  to  Ys  inch  "pea"  gravel  to  supplement  natural  sand 
that  is  deficient  in  fine  sizes. 

The  sand  fraction  ordinarily  is  washed  and  classi- 
fied in  spiral  classifiers  (sand  screws).  Plants  process- 
ing sand  deficient  in  fine  sizes  usually  employ  wet 
cyclone-type  separators  to  recover  fine  sand  which 
may  be  present  in  the  overflow  from  a  classifier.  In  a 
number  of  plants,  hydraulic  settling  tanks  are  used  to 
separate  the  sand  into  various  sizes.  The  desired  blend 
of  sand  sizes  is  drawn  off  tiirough  gates  in  the  bottom 
of  the  tank  and  dewatered  in  spiral  classifiers. 

Plants  processing  clayey  material  use  revolving 
scrubbers  or  log  washers  to  clean  the  pit  run  material 
before  further  processing. 

Standard  screens  which  arc  mechanically  \ibrated 
separate  the  gravel  into  the  necessary  sizes. 

Some  plants  bcneficiate  their  raw  material  by  re- 


16 


California  Division  of  Mines  and  Geology 


Bull.  180-C 


moving  soft  shale  in  a  heavy  media  separation  which 
utilizes  the  "sink-float"  principle.  The  desired  material 
sinks  and  undesirable  lighter  fraction  is  floated  off. 
The  heavy  liquid  is  made  up  of  a  mixture  of  finely 
ground  magnetite  and  ferrosilicon  with  a  range  in 
specific  gravity  that  can  be  varied  from  1.0  to  3.4. 
The  shale  particles  have  a  specific  gravity  of  less  than 
2.3  and  are  easily  floated  off.  Jigs  also  are  used  to  re- 
move light  particles  in  the  granule  size  range  (Gold- 
man, 1962,  p.  68).  These  plants  are  located  on  the 
Sisquoc  River  in  Santa  Barbara  County,  and  the  Santa 
Clara  River  in  Ventura  County. 

Almost  all  the  commercial  plants  produce  concrete 
aggregate;  about  a  fourth  also  produce  bituminous 
aggregate;  all  are  capable  of  producing  road  base. 

PRESENTATION  OF  DATA 

Data  on  the  individual  deposits  are  presented  in 
the  following  tabulation  and  include  name  and  loca- 
tion and  geologic  description  of  deposit,  fixed  plant 
description,  and  laboratory  test  data.  The  tabulation 
is  keyed  to  the  accompanying  map  (plate  1)  by  being 
arranged  alphabetically  according  to  the  name  of  the 
deposit,  which  in  most  instances  is  the  related  stream. 
Where  the  deposit  is  in  a  formation  not  related  to  a 
modem  stream  drainage,  the  formation  name  serves 
as  the  deposit  name.  An  alphabetical  cross  index  of 
operator-to-deposit  is  included  at  the  end  of  the  tabu- 
lation. Also  included  is  a  comprehensive  list  of  sand 
and  gravel  producers  in  southern  California  for  1966, 
arranged  by  county.  This  latter  list  contains,  in  addi- 
tion to  the  operators  described  in  this  report,  the 
names  and  addresses  of  producers  who  intermittently 
operate  portable  plants  at  various  locations,  or  who 
sell  pit  run  unprocessed  material. 

The  locations  and  extent  of  the  deposits  which  were 
visited  and  the  fixed  plants  are  shown  on  plate  1.  The 
deposits  were  plotted  originally  in  1:24,000  topo- 
graphic maps  and  later  reduced  to  the  scale  of  the  ac- 
companying map.  To  show  the  deposits  on  this  re- 
duced scale,  it  was  necessary  to  exaggerate  the  widths 
of  the  deposits.  The  dimensions  are  given  in  the  tabu- 
lation under  the  column  headed  "Type  and  Extent". 

Only  the  portions  of  old  geologic  formations  that 
have  been  commercially  developed  have  been  shown 
on  the  map.  For  the  arcal  distribution  of  these  forma- 
tions, the  reader  is  referred  to  the  Geologic  Map  of 
California  and  to  geologic  reports  referred  to  in  Divi- 
sion of  Mines  and  Geology  Special  Reports  52  and 
52-A,  Index  to  Geologic  Maps  of  California. 


The  data  for  the  classification  of  rock  tvpes  were 
obtained  by  petrographic  examination  of  approxi- 
mately 200  pebbles  in  the  %  to  1  Vi  inch  range  (a 
size  most  useful  for  petrographic  study  and  one  of 
commercial  interest)  from  each  deposit.  In  practice, 
the  200  pebble  sample  amounts  to  all  the  Y^  to  VA 
inch  pebbles  in  a  pit  run  sample  of  about  100  pounds. 

It  has  been  found  in  other  studies  (Goldman  and 
Klein,  1961,  p.  14)  that  for  the  ordinary  stream  de- 
posit, examination  of  the  size  sample  indicated  above 
is  sufficient  to  establish  the  essential  physical  and 
chemical  character  of  the  materials  in  the  deposit. 
Attention  can  be  focused  upon  those  rocks  or  minerals 
that  might  have  a  deterimental  effect  on  the  concrete- 
making  qualities  of  the  aggregate  in  which  they  are 
included. 

The  rock  type  classifications  which  are  followed 
by  the  letters  "USER"  were  obtained  from  unpub- 
lished reports  made  by  .Mr.  Ira  E.  Klein  for  the  U.S. 
Bureau  of  Reclamation. 

The  laboratory  test  data  were  obtained  from  the 
files  of  the  Material  and  Research  Laboratory  of  the 
California  Division  of  Highways  in  Sacramento.  In 
using  these  test  results  it  should  be  borne  in  mind 
that  these  tests  represent  only  the  samples  submitted 
and  do  not  represent  all  the  material  in  a  given  deposit. 
An  attempt  \\as  made  to  use  only  test  results  ob- 
tained in  the  5-year  interval  1960  to  1965.  When  de- 
posits were  not  tested  recently,  test  results  older  than 
1960  were  used  solely  for  the  sake  of  completeness 
and  as  a  guide  for  future  use.  The  dates  of  testing 
are  shown  in  the  tabulation. 
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mary jaw  and 
secondary 
cone  cn.sher. 
Wash  over 
standard  vi- 
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mary jaw.  2 
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cone  crushers. 
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Excavate  fron 
pit  approxi- 
mately 300' 
wide  by  250' 
long  by  50' 
deep.  Haul 
about  6  miles 
to  plant.  Ob- 
tain road  base 
from  pit  north 
eastof  Blythe 
on  Midland 
Road  in  SEK 
Sec.  25,  T.  5 
S.,  R.  22  E., 
SBM. 

Excavate  with 
shovel  from 
65'  deep  pit. 
Truck  short 
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plant. 
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Shepwells  Inc. 
P.O.  Box  87 
Blythe 

Pit:SEKSec. 
27,  T.  5  S., 
R.  23  E., 
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Riverside  Ave. 
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Crush  plus  5' 
in  primary 
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reduction  by 

crushers.  Wash 
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vibrating 
screens;  sand 

Crush  oversize 
in  primary 
jaw,  secondary 
cone  (2)  crush- 
ers. Wash  over 
standard 
vibrating 
screens;  sand 
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Crush  oversize 
in  primary 
jaw,  secondary 
cone  (2)  crush- 
ers. Wash  over 
standard 
vibrating 

Crush  oversize 
in  27'  by  36' 
primary  jaw, 
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cone  crushers. 
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standard 
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sand  drags. 

Eicavate  with 
3 M  yard  elec- 
tric shovel 
from  two  pits 
(300'  wide  by 
800'  long  by 
20'  deep,  and 
900'  by  300' 
by  35' deep) 
to  25' depth. 
Haul  in 
bottom  dumps 
about  1000'  to 
plant. 

Excavate  with 
2,1/j'  yard 
shovel  from 
semi-circular 
pit  about  300' 
in  diameter  to 
20'  depth. 
Haul  in  bot- 
tom dumps 
about  1/10 
mile  to  plant. 

a.  3) 

Excavate  from 
60  acre  pit 
area  with  1 
yard  shovel. 
Working  face 
40' high.  Haul 
in  17  ton  end 
dump  trucks 
about  2000' 
to  plant. 

Excavate  with 
2  yard  diesel 
shovel  in  pit 
300'  by  500' 
by  50'  deep. 
Haul  in  17 
yard  side 
dumps  about 
•A  mile  to 
plant. 

Pacific  Rock 
and     Gravel 
1465  E.  16th 
St. 

Upland 
SEK  Sec.  32 
(proj.),  T.  1 
N.,  R.  7  W., 
SBM. 
About  ly 
miles  north- 
east of  Upland 
(off  Baseline). 

Tri-City  Rock 
Co. 

P.O.  Box  672 
Redlands 
SWK  Sec.  29 
(proj.),  T.  1 
N.,  R.  7  W., 
SBM. 

About  2  miles 
north  of  Up- 
land (end  of 
20th  St.). 

;'e 

3  15 

Triangle  Rock 
Products.  Inc. 
P.O.  Box  2083 
San  Bernar- 
dino 

NEK  Sec.  6, 
T.  2  S.,  R.  6 
W..  SBM. 
About  10  miles 
west  of 
Riverside. 

Osborn  Co. 
1443  N.  Edge- 
cliff  Lane 
Pasadena 
SEKSec.  13 
(proj.),  T.  1 
N.,  R.  12  W., 
SBM. 

About  y  mile 
northeast  of 
Pasadena. 

Gneissic 

granite. ..55 
Quartz 

diorite...29 

Aplite 6 

Calc-silicate 

schist 4 

Quartz 

monzonite.2 
Mica  schist. 2 
Quartzite.-.2 

11 

a.  i  S' 

Predominantly 
mica  schist 
and  granitic 
rock  types; 
few  percent  of 

Predominantly 
granitic  rock 
types  and 
lesser  amounts 
of  meta- 
morphic  rock 
types. 

No  overburden. 
No  replenish- 
ment. Average 

gravel  is  10'; 
abundant  bould- 
ers ranging  from 
3  to  6'  In  dia- 
meter present. 
Gravel  content 
decreases  from 
70%.  at  Stand- 
ard Ready  Mix's 
pit,  to  50%  a 
a  mile  down  the 
fan.  Top  10'  of 
deposit  contains 
fresh  material 
overlying  a  buff- 
colored  horizon 
which  contains 
more  silt.  De- 
posit contains 
decomposed 
granite  particles 
at  average 
depth  of  40'. 

No  overburden. 
Some  replenish- 
ment in  flood 
stage.  Average 

6'.  Abundant 
plus  ly.  Sub- 
angular  to  sub- 
rounded  gravel. 

From  10  to  20' 
of  silt  over- 
burden. No  re- 
plenishment. 
.Maximum  size 
gravel  8"  with 
occasional  1' 
boulders.  Aver- 
age size  in  3 
to  4'  range. 
About  50% 
sand. 

About  3'  of  silt 
overburden. 
Slight  replenish- 
ment above  dam. 
Average  maxi- 
mum size  gravel 
12';  occasional 
3' boulders 
present.  Sand  to 
gravel  ratio  is 
2:1. 

Alluvial  fan  de- 
posit about 
1000'  wide  at 
apex,  widens  to 
about  3  miles 
wide  at  base 
which  is  about 
3  miles  down- 
stream. Deposit 
is  40'  deep. 

Stream  bed  de- 
posit extends  for 
about  3  miles 
downstream  from 
Frazier  Park. 
Deposit  is  about 
300'  wide;  at 
least  25'  deep. 

Dry  wash  and 
old  alluvial  fan 
deposit  on  south 
flank  of  San 
Gabriel  Mts. 
Deposit  de- 
veloped in  an 
area  2000'  long 
by  1000'  wide. 
At  least  50' 
deep,  bottoming 
on  silt  layer. 
(Data  from  Div. 
of  Mines  and 
Geology  report 
on  Riverside 
County — in 
preparation). 

Stream  bed  de- 
posit extends  for 
about  M  mile 
above  and  below 
Eaton  Wash 
reservoir  which 
is  about  ;,'  mile 
northeast  of 
Pasadena.  De- 
posit is  about 
200  yards  wide 
and  50'  deep. 

a 

^U3 

Cuddy  Creek, 

Kern  County, 
near  Frazier 
Park 

^  u  =  e 
U   S  1   2 

Eaton  Creek, 

Los  Angeles 
County,  near 
Pasadena 
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.a 

13     ^. 

5  » 

Concrete  and 
bituminous 
sand  and 
gravel,  road 
base,  plaster 
sand. 

r'5 

u 

'  .15 

a 

si 

ey.T.  13S.,  R. 
se  as  road  base. 

Discharge 
over?Hzzly 
into  primary 
jaw  crusher. 
Crush  plus  3" 
in  secondary 
cone.  Wash 
over  standard 
vibrating 
screens;  sand 
wheel.  Bucket 
elevator  and 

££ 

Kxcavatc  with 
shovel  from 
pit  with  work- 
ing face  about 
30' high.  Haul 
about  2000' in 
end  dump 
trucks  to 
plant. 

.-si 

Z 

d  "■ 

=■  o 

Ui 

Z 

Massey  Sand 
and  Rock  Co. 
P.O.  Box  487, 
Indio 

NEX  Sec.  3, 
T.  5  S., 
R.  7E.,SBM. 
About  3  miles 
north  of  Indio, 

S2 

V) 

o 

Q. 
LU 

If 

ii 

Volcanic  rock 
(mainly  and- 
desitic)  ..41 
Granitic. ..34 
Gneiss.... 21 
Vein  quartz  2 
Quartzite...2 

c 
c 

1  .y  .3 

Quartz 

monzonite 

49 

Gneiss 13 

Granodiorite 
13 
Pegmatitic 

granite. ..12 

Diorite 9 

Schist 2 

Arkose 2 

"s  S 

Jl 

No  overburden. 
Maximum  size 
gravel  8*.  No 
replenishment. 
Excess  of  fines. 
Sand  unsatis- 
f artery  for 
concrete. 

No  overburden.  ' 
No  replenish- 
ment. .Maximum 
size  4",  with 
occasional  2' 
boulders,  di- 
minishing in  size 
toward  Glamis. 
Harshly  angular 
particles. 

2  =:= 

U     V     C 

No  overburden 
or  replenish- 
ment. Abundant 
plus  3*  gravel; 
average  maxi- 
mum size  18'; 
some  2'  boulders 
present.  Maxi- 

minishes  towest 
and  to  north. 

Alluvial  fan  de- 
posit on  south 
flank  of  El  Paso 
Mountains.  De- 
veloped area 
approz.  1000' 
wide  by  500' 
long  by  20' deep. 

Alluvial  fan, 
ranges  from  1 
mile  in  width  at 
head  of  fan  to 
about  6  miles 
wide  near 
Glamis;  about  8 
miles  long. 
Shallow  deposit 
about  3 '  deep 
near  Glamis, 
deepening  to  the 
southeast.  De- 
veloped area 

hundred  square 
yards  adjacent 
to  the  highway 
from  Glamis  to 
BIythe. 

Sand  and  gravel 
occur  in  the  bed 
of  Holcomb 
Creek.  Deposit, 
which  ranges 
from  150  to  400' 
in  width,  is 
small  and 
shallow.  (Cali- 
fornia Div.  of 
Mines,  Special 
Report  65,  p. 
68). 

Alluvial  fan  de- 
posit on  south- 
west Hanks  of 
Indio  Hills  north 
of  Indio.  De- 
veloped area 
covers  about  >; 
square  mile.  De- 
posit contains 
about  35% 
gravel.  At  least 
60'  deep,  Inter- 

El  Paso 
Mountains 
Alluvial  Fan, 
Kern  County, 
northwest  of 
Randsburg 

Glamis 
Deposit, 

Imperial 
County,  near 
Glamis 

Holcomb 
Creek, 

San  Bernardino 
County,  near 
Fawnskin 

Indio  Hills 
Alluvial  Fan, 

Riverside 
County,  near 
Indio 
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Concrete  sand 
and  gravel, 
plaster  sand, 
road  base. 

a: 

a 

SJ 

o  g 

8.3 

Crush  in  pri- 
mary jaw  and 
secondary 
cone  crushers. 
Use  standard 
vibrating 

Crush  plus 

crusher.  Wash 
over  standard 
vibrating 

drag  and  sand 
wheel. 

b 
2^ 

Excavate  with 
tractor  bull- 
dozer that 
pushes  ma- 
terial to  plant. 

Excavate  with 
'4  yard  shovel 
from  pit  1000' 
long  by  400' 
wide  by  40'. 
Haul  in  10 
yard  end 
dump  trucks 
about  1500' 
to  plant. 

c  -- 

.2  -2 

■5  s 

E.  L.  Yeager 

Co. 

P.O.  Box  87. 

Riverside 

SWj^Sec.  5. 

T.  4  S.,  R.  6 

E..  SBM. 

Approx.  2K 

miles  north  of 

Thousand 

Palms. 

Valley  Rock 
and  Sand 
Corp. 

P.O.  Box  926 
San  Jacinto 
SEU  Sec.  22, 
T.  3  S.,  R.  2 
W.,  SB.M. 
About  10 
miles  north- 
west of  San 
Jacinto. 

E? 

Porphyritic 
quartz 
diorite-,. 20 

Pegmatitic 
granite. ,.20 

Granodiorite 
18 

Quartz 
diorite 9 

Garnetiferous 
granite 
gneiss 9 

Schist 9 

Porphyritic 
quartz  mon- 
zonite 6 

Gneissic  horn- 
blende 
diorite 3 

Meta- 
volcanic, _2 

Sandstone.  _2 

Limestone., 1 

Dacite 1 

Predominantly 

morphic  and 
volcanic  rocks. 

Granitic. ..39 

Quartzitic 
metasedimen- 
tary  rocks.. 
27 

Metavolcanic 
rocks 24 

Gabbro 7 

Schist 3 

No  overburden 
or  replenish- 
ment. Average 

gravel  9"; 
abundant  plus 
3";  occasional 
3' boulders 
present. 

From  3  to  4' of 
buff,  sandy  silt 
overburden. 
Gravels  are  in 
pebble  to  cobble 
range,  with 
occasional  12" 
boulders.  About 
75%  sand,  5% 
gravel,  20% 
waste  fines. 

Little  to  no  over- 
burden. Some 
replenishment. 
In  stream  bed, 
average  maxi- 
mum gravel  is 
6',  with  abun- 
dant 12" 
boulders,  di- 
minishing in  size 
downstream. 
Below  a  point  3 
miles  down- 
mouth  of  Kern 
Canyon, the 
stream  bed  con- 
sists of  sand  and 
tine  gravel. 

In  the  flood- 
plain  the  aver- 
age maiimum 
size  gravel  is  3'; 

bedded  sand  and 
conglomeratic 
layers  range 
from  1  to  3 '  in 
thickness. 

Deposit  at  head 
of  alluvial  fan 
in  dry  wash. 
.'\pprox.  300' 
wide  by  1000' 
long  by  (at 
least)  35'  deep. 
Abundant  sand; 
approx.  35  to 
50%  of  deposit. 

bed  deposit  ex- 
tends for  several 
miles  along  the 
west  side  of  Jack- 
rabbit  Trail. 
.Maximum  width 
750'.  Depth 
ranges  from  10 
to  40',  bottom 
on  silt  or  schist 
bedrock.  (Data 
from  Division  of 
Mines  and 
Geology  report 
on  Riverside 
County— in 
preparation). 

Stream  bed  de- 
posit extends 
from  the  mouth 
of  Kern  Canyon 
downstream  for 
about  3  miles. 
Width  ranges 
from  500  to 
1000';  at  least 
20'  deep.  Flood- 
plain  deposit  ex- 
tends for  about 
5  miles  upstream 
from  Bakers- 
field.  Width 
ranges  from  K 
to  ^  mUe;  at 
least  20'  deep. 
(A  detailed  de- 
scription of  this 
deposit  has  been 
published  in 
Calif.  Div.  of 

C 
0  ■>  • 

St  „ 

§  oi 

CJHtS 

Jackrabbit 
Trail  Deposit, 

Riverside 
County,  near 
San  Jacinto 

24 


California  Division  of  Mines  and  Geology 


Bull.  180-C 


z 
O 

< 

N 

_i 
1— 

1 

>. 
8 

s 

1 

6 

c  g  5 

.. 

- 

Satis. 

- 

- 

■^ 

^ 

- 

Satis. 

rii 

^ 

ESg 

- 

r- 

- 

K2S 

s 

si 

"O  c 

1 

-*•      0 

n 

- 

d  -^ 

oc 

'".    "^ 

0 

J 

vo  q  — 

- 

°^ 

- 

^^ 

II 
^1 

§j 

\o  t^ 

- 

s 

- 

q       q 

a 

ii 

^ 

22 

2 

^ 

q       q 

-* 

c 

If 

.D  a 

1 

* 

d2: 

0" 

d  d 

- 

■•*-       00 

0 

J 

- 

-c^^ 

n 

- 

00  q  q 

I'i 
So 

1 

■* 

S  oS 

^ 

^ 

S^ 

00 

S  o3     S 

J 

sss 

- 

^ 

- 

^  °'2 

" 

2H 

q;  °  li 

•<  — 

2H 

05  °a; 

>   ON 

ZH 

o;  °  ci 

2^ 
<  2 

i 

0 

1 
ci: 

-o 

-D 
1 

T3 
C     ^ 

6:2  s  Si 

-0 

§1 

E  "•J 

Q.  S. 

■--    o  "^    i^    Q. 

8  J 

c 

2  6  S  s  °  s  -S  2    . 

3   a-a   =   iS  S  J  K  H 

o.s«s&s->sa 

'^Q 

u  'aS  tCS-o-SSs'o^S'E 

sgi,c;;n.a2 
.g-2  jI  b's'i-g 

:§  E     >,  0 

Eb,           _; 
JSgi,      S      •3_ 

i'-s  1 

Ok    ■?  ^  °:  '^'  2  o    ■^ 

1     ?     "^Ss^l^ 
q;oohO/^e-u<  oca 

^4    s'^S^'el 

.i!  .=  i  iS  P  "^    .  i  § 
Qm-S(C2HU<  c 

V) 

o 
& 

•^  « 

o3 

S  2  "  »  S  bj5 

Oi2 

•oil           ™ 

1 03-1 2"  i5 11 2. E  mil  II  Isalal-g 

1§ 

E  g 

1 

11 

1968 


Sand  and  Gravel  in  Southern  California 


25 


. 

- 

« 

- 

- 

J 

.. 

- 

i 

0 

- 

^ 

- 

cS 

^ 

3S 

^ 

32g 

« 

0 

S28 

s 

- 

g 

^ 

r^  00 

- 

^  o^^ 

-*• 

o 

-  ^o 

0 

0 

r. 

-*• 

"^  o~ 

2 

^ 

d  oi  (-4 

- 

S  2  S 

d 

0 

d  2  oj 

r^ 

- 

=«; 

- 

o 

» 

o      o 

- 

0 

r^     2  d 

r^ 

- 

"* 

- 

2 

- 

o       o 

r^ 

0 

0       q 

q 

-f 

:-22 

5 

. 

r^  f-i 

- 

d 

2 

52:; 

•"; 

0 

d  2  J 

^ 

- 

0     tN 

- 

- 

r- 

- 

d  2  ^ 

o 

- 

0       -*• 

n       2 

d  2  -^ 

- 

- 

^ 

^^ 

S 

- 

3  oS 

^ 

0 

s;  0^ 

S 

- 

r^    ^^ 

s 

- 

" 

- 

S  oS 

3 

r^ 

SoS. 

<-; 

0 

^2^ 

^ 

- 

^ 

2H      «  °<2 

<  - 

ZH 

^  "(S 

Zh 

I'^l 

Ih 

ZH 

(2  °(2 

>  0? 

<  -- 

o  "^ 

0  "^ 

sill 

t3 

ill  ■ 

c  "^ 
0  -0   > 

i 

sl 

2    . 
§1 

.l! 

u  2 

c   0 

i  6   S  =  t  E   S 

laililJiiilllfi 

^             "^  "^ 

II  b  85  S;.^IJ.|-iS|  'i^ 

O.S.2,S-S5DS^-§S.S->SS 

1  §11 

II 

is 

6  « u     ■;     »     - 

U'a.&.S''?,3-a.S.S 

«  1  8-1  =^  ="3  =  " 

•6                      -2  «  >•  0 
uS-o  aS  E  b.sSiCS 

u-i's.2-S£i:  -"S 

2 

•3  x7?'^2-;l  23 

£  u^S.  ^ifi    5oQ-= 

His    "J^Jl:^! 

U     l^rn'o^^l  ^°«'^<l     (SM"!"! 

;  0  J|     J  ;  i  '; 
c)i6  '•o     Q<0  '' 

1 

c                        2       ^   .1.                   c 

2  5  i<  IH  ill  III 

iiSliMiiK 

i^i  S-E.<  is 

IS'  thick  are 
interbeddcd  with 
sand  lenses  1  to 
12'  thick.  Con- 
glomerate occurs 
to  depths  of  100' 
near  the  Kern 
River.  (Deposit 
described  in 
Calif.  Div.  of 
Mines,  Special 
Report  70). 
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Concrete  and 
bituminous 
.and  and 
gravel,  plaster 
sand,  road 
ba.e. 

Concrete  .and 
and  gravel. 

"Si 

o   ^ 

i 

SJ 

1 
1^    o 

e 
J' 

Crush  oversize 
in  primary 
jaw,  secondary 
cone  crusher.. 
Wash  over 
standard 
vibrating 
screens;  sand 
drag. 

Crush  oversize 
in  primary 
jaw,  secondary 
cone  (3) 
crushers.  Wash 
over  standard 
vibrating 
screens;  2 
.and  wheels. 

Crush  oversize 
in  primary 
jaw,  secondary 
cone  crushers. 
Wash  over 
standard 
vibrating 

drag. 

Excavate  with 
shovel  from 
pit  150'  wide 
by  1000'  long 
by  20'  deep. 
Haul  in  end 
dump  trucks 
about  3/10 
mile  to  plant. 

Excavate  with 
shovel  from 
pit  approx. 
400'  by  1000' 
to  70'  depth. 
Work  in  20' 
benches.  Haul 
in  bottom 
dump,  about 
J4  mile  to 
plant. 

Excavate  with 
shovel  from 
pit  approx.  A 
mile  long  by 
1/10  mile  wide, 
to  20'  depth. 
Haul  in  bot- 
tom dump, 
about  }<  mile 
to  plant. 

ZoO 

Fourth  Street 
Rock  Crusher 
Fourth  St.. 
San 

Bernardino 
NW  ^,-  Sec.  8, 
T.  1  S.,  R.  4 
W.,  SBM. 
About  1  mile 
west  of  San 
Bernardino 
Civic  Center 
(on  Fourth 
St.). 

Owl-Service 
Rock  Co. 
P.O.  Box  309, 
Riverside 
NEK  Sec.  21 
(proj.),  T.  1 
N.,  R.  5  W., 
SBM. 

About  6  mile, 
northwest  of 
San  Bernar- 
dino Civic 
Center  (off 
Riverside 
Ave.). 

Owl-Service 
Rock  Co. 
P.O.  Box  309, 
Riverside 
SWK  Sec.  25, 
T.  1  S..  R.  5 
W.,  SBM. 
About  3  mile, 
.outhwe.t  of 
San  Bernar- 
dino Civic 
Center, 

c      -7: 

III 

S2 

CO 

o 

Q. 
LU 

a 

o  ^ 

Gneis.ic 

granite.. -50 
Grano- 

diorite--.15 
Diabase. ..12 

Aplite 12 

Schist 5 

Quartz  mon- 

zonite 3 

Silicified 

volcanic. .2 
Gneiss 1 

No  overburden 
upstream;  3  to 
6'  downstream. 
Some  replenish- 
ment in  flood 
stages.  Average 

of  gravel  (6''). 
diminishes  down- 
stream to  3" 

confluence  with 
Santa  Ana  River. 
Proportion  of 
gravel  to  sand 
decrease,  from 
70%  (near  con- 
fluence with 
Cajon  Creek)  to 
20%  at  Santa 
Ana  River. 

300'  area  has 
been  developed 
near  Footana. 
At  least  20' 
deep. 

Stream  bed  de- 
posit extends  up- 
stream from  the 
confluenceof the 
creek  with  the 
Santa  Ana 
River,  for  about 
12  miles.  The 
tributary  Cajon 
Creek  also  con- 
tains sand  and 
gravel  in  the 
stream  bed  for 
about  10  miles 
upstream  from 
it.  junction  with 
Lytle  Creek.  The 
deposit  on  Lytle 
Creek  ranges 
from  1000  to 
2000'  in  width; 
and  from  70'  in 
depth  upstream, 
to  20'  in  depth 
near  the  Santa 
Ana  River. 
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Concrete  and 
bituminous 
sand  and 
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base. 
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i 
11 
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o   = 

SI 

Crush  oversize 
in  primary 
jaw,  secondary 
cone  (3) 
crushers. 
Wash  over 
standard 
vibrating 
Ecreena;  sand 

J.l.iilliy 

1|-i  ||  S  j|| 

Excavate  with 
shovel  from 
pit  in  stream 
bed  to  25' 
depth.  Haul 
in  bottom 
dumps  about 
7/10  mile  to 
plant. 

fill  fill 

M-Sa.S'.S'K  S"S  S 

l3  -5  -S  .2  S  -"  a 

Triangle  Rock 

Products.  Inc. 
P.O.  Box  2083, 
San  Bernar- 
dino 

SEK  Sec.  25 
(proj.),  T.  1 
N.,  R.  5  W.. 
SBM. 

About  4  miles 
west  of  San 
Bernardino 
Civic  Center 
(off  Highland 
Ave.) 
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Crush  oversize 
in  primary 
jaw.  second- 
ary cone 
crushers.  Wash 
in  scrubbers 
and  log 
washer.  Proc- 
ess sand  in 
hydraulic  sand 
tanks,  dewater 

Scalp  off  plus 
12'.  Crush 
plus  2*  in  15' 
by  36' jaw 
and4><' 
Symons  cone 
crushers;  plus 
M'inSK' 
short  head 
cone  crusher. 
Further  re- 
duction by  2 
Symons  short 
head  crushers. 
Screen  dry. 

1°  i 
■ol  °- 

^Q 

3  3  3 
u  io 

Excavate  with 
tractor  scrap- 
ers and  carry- 
alls which 
move  material 
to  plant.  Rip 
with  tractor- 
rippers.  About 
60' of  over- 
burden on 
about  50'  of 
conglomerate. 
Maximum  size 
6',  occasional 
boulders. 

Rip  indurated 
portions  with 
tractor-ripper. 
Excavate  with 
I'A  yard 
shovel  which 
loads  22  ton 
trucks  for  H 
mile  haul  to 
plant. 

E  ct, 

-IE 

-o  s.  s 
E'i  s 

Valley  Sand 
and  Gravel 
1213  2nd  Ave. 
Yuma 

Daley 

Corporation 
P.O.  Box  4067 
San  Diego 
Sec.  8,  T.  16 
S.,  R.  2  W., 
SBM. 

About  5  miles 
northeast  of 
San  Diego 
Civic  Center 
in  Murphy 
Canyon. 

H.  G.  Fenton 
Materials  Co. 
702  W.  Wash- 
ington St. 
San  Diego 
SEK  Sec.  14, 
T.  16  S.,  R.  3 
W.,  SBM. 
About  3  miles 
north  of  San 
Diego  Civic 
Center  (in 
Murray 
Canyon). 

CO 
CO 

o 

UJ 

O 

!l5 

1   "■»   o   "■ 

Rhyolite- 

dacite 92 

Quartzitic 

metasedi- 

mcntary 

rocks 5 

Metagran- 

itic 3 

No  overburden. 
Some  replenish- 
ment in  Hood 
stages.  Maxi- 

sional  6* 
boulders.  Excess 
of  sand  over 
gravel,  (about 
'A  sand). 

The  Poway  is 
overlain  by  geo- 

that  contain 
fine-grained  ma- 
terial. Over- 
burden therefore 
can  range  from 
a  few  inches 
near  surface  ex- 
posures of  the 
conglomerate,  to 
sections  exceed- 
ing SO'.  No 
replenishment. 
The  gravels  are 
hard  and  round; 
predominantly 
in  the  3  to  6' 
sire  range,  but 
boulders  as  much 
a.  3' in  diameter 

Caliche  lenses 
occur  near  the 
top  of  the  con- 
glomerate which 
is  generally  un- 
consolidated but 
contains  some 
cemented  por- 

Intermittently 
dry  stream  bed 
deposit  extends 
for  about  10 
miles  north  from 
its  intersection 

with  the  All 
American  Canal. 
At  least  15' deep. 
Crudely  stratified 
thin  beds  of  sand 
and  gravel.  Maxi- 
mum width  K 
mile. 

Eoceneconglom- 

crops  out  over 
several  square 
miles  in  the  vi- 
cinity of  San 
Diego.  The  con- 
glomerate is 
more  than  1000' 
thick  and  con- 
sists of  pebbles. 
cobbles  and 
boulders  in  a 
brown  silt,  clay 
and  sand  matrix. 
Sand  lenses  as 
much  as  10' 
thick  and  several 
hundred  feet 
long  are  inter- 
bedded. 

1  o 

.i.S 

°^? 

0   1 

Picacho  Creek, 

Imperial 
County,  near 
Yuma 

Poway  Con- 
glomerate, 

San  Diego 
County,  near 
San  Diego 
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jaw,  secondary 
cone  (2) 
crusher..  Wash 
over  standard 
vibrating 
screens:  sand 
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|Jl  Ji| III  Ills  |l^:.i-| 

S  1 1    _  „ 

J.l.illls 

1 g  »  8 III     1 
O.SaSCiSo'SS 

dragline  which 
loads  10  yard 
truck  for  short 
haul  to  plant. 

E  »  ^  u 
m3  5,'s 

K    "    1    g-S  "r^ 

ington  St. 
San  Diego 
S'A  Sec.  2,  T. 

SBM. 

About  6  miles 
southeast  of 
Del  Mar  (in 
Carroll 
Canyon). 
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Concrete  and 
bituminous 
sand  and 
gravel,  road 
base. 

is 

£35 

1* 
11 

O     3 

O     3 

I 

V 

ill 

Dry  plant:  re- 
move plus  12" 
over  grizzly. 
Crush  in  20" 
by  36"  primary 
jaw,  secondary 
gyratory,  20" 
by  54"  roll 
crushers. 

Pit  run  to  pri- 
mary plant 
where  plus 

crushed  in 
primary  and 
secondary  jaw 
crushers  and 

minus  i;;" 

washed.  Con- 
veyed to  main 
plant  for  fur- 
ther reduction 

crushers  and 
a  roll  crusher. 
Use  5' by  11' 
Marcy  rod 
mill  for  ad- 
ditional fines. 
Wash  over 
standard 
vibrating 
screens;  log 
washers,  and 
sand  screws. 

2| 

Excavate  with 
2M  yard 
shovel  which 
loads  18  ton 
bottom  dumps 
for  short  haul 
to  plant. 

Work  in  bench 
with  dragline 
scarifying 
bank.  Exca- 
vate with  3<A 
yard  shovel 
which  loads 
20  ton  gondola 
trucks  for  haul 
of  several 
hundred  feet 
to  primary 
plant. 

Loosen  with 
tractor-rippers 
and  bulldoze 
to  plant, 
about  100'. 

^2 

all 

iaOd 

San  Diego 

Consolidated 

Co. 

Box  3098, 

Hilkrest  Sta. 

San  Diego 

Sec.  1,  T.  15 

S..  R.  3  W., 

SBM. 

About  7  miles 

southeast  of 

Del  Mar  in 

Carroll 

Canyon. 

San  Diego 
Consolidated 
Co. 

Box  3098, 
Hilkrest  Sta. 
San  Diego 
SK  Sec.  13, 
T.  16  S..  R.  3 
W.,  SBM. 
About  3  miles 
north  of  San 
Diego  Civic 
Center  in 
Mission 
Valley. 

Owl  Rock 
Prod.  Co. 
P.O.  Box  4009 
Compton 
SWjf  Sec.  19, 
T.  3  S.,  R.  7 
W.,  SBM. 
About  5  miles 
west  of 
Corona. 

o 

a. 
Q 

If 

0£ 

Granitic. -.75 
Vokanic  ..10 
Quartzite...? 
Sandstone.  .5 
Metasedi- 
mentary  __3 

Si 

Overburden 
varies  with  at- 
titude of  beds. 
Conglomerate 

rounded  pebbles 
of  3' maximum 
with  occasional 
larger  cobbles. 
Unit  it  com- 

.Marine  pebble 
conglomerate 
and  conglomer- 
atic sandstone 

mile  area  in  the 
Sycamore  Can- 
yon Member  of 
the  Puente  For- 
matioo  near 

c  g 

1  o 

III 

Puente 
Formation, 

Riverside 
County,  near 
Corona 
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475  tons  per 
hour;  200  tons 
per  hour 
washed  sand. 

i 

o  -o 

Crush  oversize 
in  2  gyratory 
crushers.  Wash 
over  standard 
vibrating 
screens,  and 
sand  screw. 
Dewater  sand 

device. 

Crush  in  pri- 
mary jaw,  2 
secondary 
cone  crushers. 
Wash  sand  in 
screw  classi- 
fier. 

C     V 

^  s 
II" 

e| 

a.  ^ 

Excavate  with 
tractor-ripper. 
Haul  in 
scrapers  short 

plant. 

Loosen  ma- 
terial with 
tractor-ripper 
that  bulldozes 
material  to  a 
shovel.  Haul 
about  J-i  mile 
to  plant  in 
bottom  dump 
trucks. 

Sully-Miller 
Contracting 
Co. 

21401  E. 
Chapman  Ave. 
Orange 
SWy,  Sec.  16 
(proj.),  T.  5 
S.,  R.  8  W., 
SBM. 

About  7  miles 
east  of  Santa 
Ana. 

Sully-Miller 

Contracting 

Co. 

21401  E. 

Chapman  Ave. 

Orange 

NWK  Sec.  35 

(proj.),  T.  5 

S.,  R.  8  W.. 

SBM. 

About  5  miles 

north  of  El 

Toro. 

S  < 

II; 

^       ^m       r-vo       .-^^-- 

volcanic. 
Quartz  and 

quartzite- 
Siltstone.. 
"Monterey' 

shale 

Diabase... 
Acid 

volcanic. 

Aplite 

Gneiss 

Chert. ...< 

pacted,  non- 
indurated,  un- 
cemented  witii 
occasional  "clay 
balls"  of  de- 
composed gran- 
itic rock.  Gravel 
content  ranges 
from  15%  to 
35%,  generally 
in  15%  range, 
in  matrix  of 
arkosic  sand- 
stone. 

Slight  over- 
burden. 

Conglomerate  is 
weathered  and 
cemented  in 
areas.  Overall 
deposit  contains 
about  30% 
gravel.  Average 

gravel  3'. 

Slight  over- 
burden. Con- 
glomerate is 

cemented,  highly 
compacted,  and 
iron  stained. 
Overall  deposit 
contains  about 
50%  gravel. 
Average  maxi- 
mum size  gravel 
4";  few  percent 
4  to  6".  Well 
rounded 
particles. 

Overburden 
ranges  from  a 
few  feet  to  over 
10'.  Maximum 
size  gravel  6" 
near Atascadero; 
abundant  plus 
ly,".  Diminishes 
in  size  to  the 
north,  where  the 
terraces  contain 
increasing  pro- 
portions of  un- 
sound shale,  and 
a  higher  ratio  of 
overburden  and 
silt  layers  to 
gravel  lenses. 

Prado  Dam.  The 

conglomeratic 
beds  dip  from  0° 
to  38"  and  are 
at  least  1000' 
thick.  A  thick 
marine  white 
conglomeratic 
sandstone  inter- 
bedded  with 
siltstone  is  ex- 
posed northwest 
of  Prado  Dam 
along  the  axis  of 
a  syncline. 

Approximately 
200  acres  in  the 
Rattlesnake 
Canyon  area  are 
underlain  by  in- 
terbedded  sand- 
stone and  con- 
glomerate in  the 
Vaqueros  and 
Sespe  Forma- 
tions. Commer- 
cial development 
has  centered  in 

glomerate  about 
2000'  long  by 
500'  wide  that 
underlies  a  dip 
slope  of  approx- 
imately 20°. 

Thinly  inter- 
bedded,  highly 
lenticular  sand- 
stone and  con- 
in  the  Puente 
Formation  in  a 
few  acres  near 
Round  Canyon. 
Beds  dip  about 
30"  northwest. 

Stream  terrace 
deposits  contain- 
ing gravelly 
lenses  occur 
along  the  Salinas 
River  between 
Atascadero  and 
Salinas.  One 
terrace,  approx. 
1  mile  long  by 
y,  mile  by  40' 
deep  has  been 
exploited  near 
Atascadero. 

Rattlesnake 

Canyon 

Deposit, 

Orange  County, 
near  Santa  Ana 

Salinas  River, 

San  Luis 
Obispo  County, 

Atascadero 
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Sand  for  con- 
crete pipe, 
oil  well  pack- 
ing, plaster, 

■Si 
11 

Su 

a 

c 

s  i 

100  cubic 
yards  of 
gravel;  ISO 
cubic  yards  of 
sand  per  8 
hours. 

70  cubic  yards 
per  8  hours  of 
gravel;  100 
cubic  yards 

Crush  oversize 
in  primary 
jaw,  second- 
ary cone 
crushers.  Wash 
over  standard 
vibrating 
screens,  sand 
screw. 

Simple  scrcen- 
Ihk  plant:  dry 

standard  vi- 
brating 

Bucket  ladder- 
type  conveyor. 

nearby  plant 
to  feed  bagging 
apparatus  for 
oil  well  drain 
granules. 

Dry  screening 
plant:  triple 
deck  standard 
vibrating 
screen  sep- 
arates into  6 
sizes  of 
material. 

Simple  dry 
screening 
plant:  bucket 
ladder-type 

^1 

Excavate  from 
pit  200'  long 
by  100'  wide 
by  SO'  deep 
with  shovel. 
I^ad  end 
dump  trucks 
for  short  haul 
to  plant. 

tractor  to  10' 
depths.  Bull- 
doze to  plant. 

Excavate  with 
tractor  shovel 
which  feeds 
plant. 

Excavate  with 
front-end 
shovel  loader 
to  about  20' 

Ill 

Kern  Rock  Co. 
P.O.  Box  1697 
B.ikersficld 
SW  K  Sec.  2. 
T.  10  N..  R. 
20  W..  SliM. 
About  2  miles 
southwest  of 
Wheeler 
Ridge. 

J.  B.  Nelson 
Holtville 
(Bagging 
plant) 

SW^  Sec.  2, 
T.  14  S.,  R. 
16  E.,  SB.VI. 
About  9  miles 
east  of 
Brawley. 

J.  B.  Nelson 
Holtville 
(North  Plant) 
NWy,  Sec.  2, 
T.  14  S.,  R. 
16  E.,  SBM. 
About  9  miles 
east  of 
Brawley. 

J.  B.  Nelson 
Ilighline  Canal 
Holtville 
(South  plant) 

o 

o 

CJranitic.SS 

Gneiss 11 

I*egmatitic  .6 
Andesitc  .,.5 
Mctasand- 

stone 5 

Limestone.. 4 
Calc-silicate 

hornfel8.__3 

Schist 3 

Basalt 2 

Quartzite...2 
Sandstone. .2 
Meta- 

argillite  ...1 
Siltstone  ...1 

Volcanic  rock 
(dacitic-an- 
desitic)  ..67 

Granitic. .27 

Calcareous 
sandstone  .4 

Gneissic 
granite 2 

II 

The  active 
stream  bed  con- 
tains sand  and 
minor  propor- 
tions of  fine 
gravel. 

Slight  over- 
burden. No 
replenishment. 
.\vcrage  maxi- 
mum size  8"; 
occasional 
boulder  as  much 
as  3'  in  diameter 
present.  Gravels 
are  subrounded. 

Slight  veneer  of 
fine  sand  over- 
burden. Maxi- 

diminishes  to 
the  south  to 
about  H"  maxi- 
mum near  Cal- 
exico.  Usually, 
coarsest  material 
is  in  the  center 
of  the  deposit. 
Increase  in  maxi- 

erally   with 
depth.  Where 

developed,  the 
proportion  of 
gravel  to  sand 
is  approx.  50%. 
decreasing  to 
the  south.  About 
70%  sand  in 
deposits  near 
Holtville. 

|1 

Alluvial  fan  de- 
posit of  Salt 

pebble-cobble 
lenses  2  to  3' 
thick  inter- 
bedded  with 
sand  lenses  that 
dip  about  15" 
to  the  north. 
Deposit  ranges 
in  width  from 
'yi  mile  at  apex 
of  fan  to  IH 
miles  at  base  of 
fan,  about  2 
miles  down- 
stream. At  least 
50'  deep. 

Ancient  shoreline 
deposit  comprises 
a  low  ridge 
about  15'  above 
surrounding 
plain  that  ex- 
tends for  about 
80  miles  along 
the  eastern 
edges  of  the 
Imperial  and 
Coachella  Valleys 
from  Riverside 
County  to  the 
Mexican  border. 
Oeposit  ranges 
from  100  to  300 
yards  In  width 
(average  100 
yards);  and  fiom 
5' to  a  maxi- 
mum depth  of 
35' above  a  clay- 
layer  bedrock. 
Crudely  strati- 
fied, thin  beds 
of  gravel  and 
sand  less  than 
r  thick  dip  a 

«13 

s  1 

ill 

1^' 

X 

Sal  ton  Sea 
Ancient  Beach 
Deposit, 

Imperial 
County,  east 
of  Brawley 
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conveyor  feeds 
standard 
vibrating 
screens;  sep- 

screening 
plant  for 
bagging. 

"si 

ills  s^s^l  gills  ghiJs 

depth.  Excess 
of  sand;  sand 

approx.  60%. 

gravel  1' . 

Ij 

pi 

■|  E  1  J  b  *  ■=      1 

uj  "S  'dxi :?  xp  -o  .5  -o  -\"d. 

U   n^  2.t'fS.S-a° 

NWKSec.  36. 
T.  IS  S.,  R. 
16  E..  SB.\1. 
About  5  miles 
east  of  Holt- 
ville. 
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S25 

Crush  oversize 
in  primary 
and  secondary 
jaw,  and  ter- 
tiary cone 
crushers.  Wash 
over  standard 
vibrating 
screens;  2 
sand  drags. 

Crush  oversize 
in  primary 
jaw,  secondary 
cone  (3) 
crushers.  Wash 
over  standard 
vibrating 
screens;  sand 
screw  and 
sand  drag. 

Screen  dry 
over  4' by  8' 
vibrating 

washed,  con- 
veyed and  re- 
screened  over 
bunker. 

Simple  dry 
screening 
plant.  Scalp 
oil  plus  no.  4. 

Wash  and 
scalp  off  plus 
no.  4  over 
standard 
vibrating 
screens.  Minus 
no.  4  to  sand 

^                   „ 

-= 

^  ^           — 

j=  _       *-•    . 

E            -      .s  >• 

iZ 

2| 

shovel  from 
semi-circular 
pit  300'  in 
diameter  by 
40' deep.  Hat 
in  bottom 
dumps  about 
1/10  mile  to 
plant. 

Excavate  wit 
shovel  from 
rectangular 
pit  y,  mile 
long  by  I/IO 
mile  wide  by 
20' deep.  Ha 
in  end  dump 
trucks  about 
K  mile  to 
plant. 

Excavate  wit 
dragline  whic 
loads  6  yard 
end  dump 
trucks  for  hai 
of  K  mile  to 
plant. 

Excavate  wit 
tractor  shove 
which  loads 
truck  forshoi 
haul  to  plant 

Excavate  fro 
semicircular 
pit  approxi- 
mately SO' ir 
diameter  to 
20' depth  wit 
shovel.  Conv( 

zSo 

•5 

Holliday 
Rock  Co. 
P.O.  Box  229 
Claremont 
SWK  Sec.  2. 
T.  1  S..  R.  8 
W.,  SBM. 
About  2K 
miles  west  of 
Upland  (off 
Foothill 
Blvd.). 

Mountain 
Rock  Products 
921  S.  Harbor 
Blvd. 
Fullerton 
SEK  Sec.  26, 
T.  1  N.,  R.  8 
W.,  SBM. 
About  2K 
miles  north- 
west of 
Upland  (20th 
and  Benson). 

Denton's 

P.O.  Box 
20085 
San  Diego 
SEK  Sec.  8, 
T.  16  S.,  R.  2 
W.,  SBM. 
About  4  miles 
northeast  of 
San  Diego 
Civic  Center. 

Dave  Martin 
8518  Magnolia: 
Ave.                    1 
Santcc 

SEX  Sec.  U. 
T.  IS  S..  R.  1 
W..  SBM. 
About  K  mile 
northwest  of 
Lakeside. 

San  Diego 

Consolidated 

Co. 

P.O.  Box  3089 

San  Diego         1 

NEK  Sec.  18 

(proj.),  T.  IS 

s^ 

>g 

0  1 

o:^ 

II 

No  replenish- 
ment. None,  to 
as  much  as  IK' 
of  sandy  ioam 
overburden.  Pre- 
dominantly a 
sand  deposit, 

amounti  of  fine 
gravel. 

O 

c> 

a. 

edde- 
cnds 
Diego 
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The  Canyon  Rock  Division  of  V.  R.  Dennis  Co.,  P.O.  Box  3158,    San    Diego 
eicavates  sand  from  a  pit  in  Sec.  3,  T.  16  S.,  R.  2  W.,  SBM.  Sand  is  removed 
below  the  water  table  with  a  dragline  that  works  to  8'  depths.  Haul  sand  to 
crushed  stone  plant  where  it  is  introduced  into  the  circuit,  washed  and  classified 
in  a  sand  screw  for  concrete  sand. 
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Concrete  and 
bituminous 
sand  and 
gravel,  road 
base. 

2  I"?  °l 

11 

500  tons  per 
hour;  325  tons 
per  hour 
washed 
aggregate. 

C 

2    . 
SJ 

8  i 

r*.   o 
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c 
o    = 

o  c 
r--  -c 

c 

si 
a: 

SANTA  FE 
PLANT: 
Crush  in  pri- 
mary jaw,  7 
cone  crushers. 
Wash  over 
standard 
vibrating 
screens;  4 
sand  screws. 

SIERRA 
PLANT: 
Crush  in  pri- 
mary jaw  and 
secondary  cone 
crushers.  Wash 
over  standard 
vibrating 
screens;  sand 

Crush  oversize 
in  primary 
jaw,  5  second- 
ary cone 
crushers.  Wash 
over  standard 
vibrating 

trommel 
screens  and 
scrubbers. 
Classify  sand 
in  sand  rake, 
and  sand 
wheel;  dewatcr 
in  a  sand 

DURBIN 
PLANT: 
Crush  over- 
size in  primary 
jaw;  2  sec- 
ondary cone 
crushers.  Wash 
over  standard 
vibrating 
screens;  land 

^o 

Excavate  with 
electric  shovel 
from  pit  3000' 
by  1400' 
to  200' 

depth.  Convey 
by  belt  about 
3000' to 
plant. 

Excavate  with 
shovel  from 
two  pits  900' 
by  600'  by 
120'.  and  600' 
by  400', 
to  140'  depth. 
Haul  in 
bottom  dumps 
approx.  1300' 
to  plant. 

Excavate  from 
pit  2700'  by 
2400'  wide,  to 
150' depth, 
with  9  cubic 
yard  electric 
shovel.  Con- 
vey about  1 
mile  to  plant. 

Excavate  from 
pit  to  100' 
depth  with  5 
cubic  yard 
electric  shovel. 
Convey  about 
1200 'to  plant. 

.-.il 

< 

Blue  Diamond 
Co. 

1650  S. 
Alameda  St. 
Los  Angeles 
NEji  Sec.  I, 
T.  1  S.,  R.  11 
W.,  SBM. 
About  4  miles 
west  of  Azusa. 

Blue  Diamond 
Co. 

1650  S. 
Alameda  St. 
Los  Angeles 
SEK  Sec.  2 
(proj.),  T.  1 
S.,  R.  11  W., 
SBM. 

About  6  miles 
southwest  of 
Azusa. 

Consolidated 
Rock  Prod- 
ucts Co. 
2730  S. 
Alameda  St. 
Los  Angeles 
NWK  Sec.  9, 
T.  I  S.,  R.  10 
W..  SBM. 
About  2  miles 
southwest  of 
Azusa. 

Consolidated 
Rock  Prod- 
ucts Co. 
2730  S. 
Alameda  St. 
Los  Angeles 
NW^iSec.  13, 
T.  IS.,  R.  11 
W..  SBM. 
About  S  miles 

{2 
O 

Q. 
LU 
O 

Biotite 

schist 12 

Gneissic 
granite 
porphyry- 
light 9 

Quartz 
dioritc 4 

Quartz 
schist 3 

Greenstone  3 

Hornblende 
granodiorite 
2 

Vein  quartz  2 

Diabase-. ..I 

11 

Oil 

Fe  dam,  the 
deposit  contains 
abundant  plus 
8'  gravel  in  the 
upper  100' and 
lesser  amounts 
in  the  next  100 
to  200'.  Occa- 
sional 3'  boulders 
are  also  present. 
Below  the  dam, 

size  of  gravel  is 
3*.  The  sand 
content  increases 
from  25  to  35% 
upstream,  to  30 
to  40%  near  the 
dam,  to  50% 
downstream. 

-D 

base.  Fan  is 
bounded  on  the 
west  by  the  Rio 
Hondo  and  on 
the  east  by 
Dalton  Wash. 
At  least  150' of 
mineable  ma- 
Water  wells  en- 
counter gravel 
to  at  least  500' 
depth. 

Is 

11 

J 

1! 
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0  X 
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Crush  oversize 
in  primary 
jaw,  secondary 
cone  crushers. 
Wash  over 
standard 
vibrating 
screens;  sand 

IPllliHpt 

0  .s  .2,  0  5  ,s  S  s  ■?  s  2  S 

c 

Excavate  with 
front  end 
shovel  loader, 
to  water 
table.  Load 
truck  for  haul 
of  about  fi 
mile  to  plant. 

size  gravel. 

e|  2       S 

Ml-5.li.&tS 

Morro  Rock 
and  Sand 
P.O.  Box  694 
Morro  Bay 
NEJ<Sec.  10, 
T.  27  S.,  R.  8 
E.,  MDM. 
(Plant) 
Pit  in  SEK 
Sec.  9. 

About  2  miles 
north  of  Cam- 
bria, and  about 
2  miles  up- 
stream from 
intersection 
with  Route  1. 

■2        S    n""^        1         ri 

■3        §«.-■-     -^ 
oa:u(i.JZHS<  CM 

0             .(^          _o 

Is   .""ii^^' 

Graywacke 

49 
Greenstone 

22 

Chert 16 

Serpentine  .6 
Silica-car- 
bonate  3 

Siltstone  ...1 

Schist 1 

Vein  quartz  1 
Vein  calcite  1 

No  overburden, 
replenished  in 
flood  stage. 
Maximum  size 
6",  few  boulders 
present.  Abun- 
dant plus  2". 
Subangular  to 
subrounded. 
Deficient  in 
sand.  About 
70%  gravel  in 
deposit  near 
Hwy.  1,  higher 
proportion  of 
gravel  farther 
upstream  to  the 
east. 

lilHI'c^  =  =11  ill  i^i 

;?.SE^i-t<  ^E  SSS  8  E  iE-ol 

Stream  bed  de- 
posit extends 
from  intersection 
of  creek  with 
Route  1,  up- 
stream for  about 
4  miles.  Average 
width  100  yards, 
at  least  20' deep. 

Stream  bed  and 
fioodplain  de- 
posit extends 
from  Santa  Ana 
upstream  for 
about  10  miles. 
Stream  bed 
(contained  by 
levees)  aver- 
ages 1000' In 
width.  Flood- 
plain  ranges 
from  1000  to 
5000'  in  width. 
Predominantly 
sand  in  upper 
20'.  Gravelly 
layers  in  flood- 
plain.  At  least 
100'  deep. 

2  '-"  I  = ; 
S  .i  o  (3  o 
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Concrete  and 
bituminous 
sand  and 
gravel,  road 
base. 

Concrete  and 

sand  and 
gravel, 
plaster  sand, 
road  base. 

11 

-a 
^  i  i 

450  tons  per 
hour;  washed 
aggregate 
about  ISO 
tons  per  hour. 

1^ 

Crush  oversize 
in  a  20"  by 
36"  primary 
jaw.  2  sec- 
ondary  cone 
crushers.  Wash 
in  a  scrubber 
and  over 
standard 
vibrating 

pare  sand  in 
2  sand  screws. 

Crush  plus 
3"  in  primary 
jaw  and  plus 
1"  in  second- 
ary jaw  crush- 
ers. Further 
reduction  done 
by  cone  crush- 
er. Stockpile. 
Reclaim  from 
tunnel  and 
feed  dry  plant 
consisting  of 
3  cone  crush- 
ers. Wash  over 
standard 
vibrating 

sand  drags. 

2j 

field  hopper 
which  feeds  a 
trommel  where 
plus  No.  4  is 
screened  off. 
Sand  is 
trucked  a  few 
hundred  feet 
to  wash  plant. 

Drill  and  shoot 
deposit  to 
loosen  ma- 
terial. Rip 
with  tractor, 
then  bulldov:e 
to  a  hopper 
which  feeds  a 
conveyor  belt. 
Material  con- 
veyed about 
300'  to  plant. 

Excavate  with 
shovel  from 

bed.  Work  in 
bench  30' 
high  by  1000' 
wide.  Haul  in 
bottom  dumps 
about  I  mile 
to  plant. 

ZoO 

SBM. 

About  7  miles 
north  of 
Santa  Ana. 

Owl  Rock 
Products  Co. 
P.O.  Box  47 
Irwindale 
SW^  Sec.  34 
(proj.),  T.  3 
S..  R.  8  W., 
SBM. 

About  9  miles 
west  of 
Corona. 

Tri-City  Rock 
Co. 

P.O.  Box  672 
Rcdlands 
Plant:  NWK 
Sec.  9.  T.  I 
S.,  R.  3  W.. 
SB.\1. 

Pit  in  NWK 
Sec.  10. 
About  2  miles 
north  of  Red- 
lands  (oH 
Alabama  St.). 

Vi 

o 

a. 

UI 

a 

If 

Predominantly 
quartz  mon- 
zonite  with 
volcanic  rock, 
quartzite  and 
siliceous  meta- 
sedimentary 
rock  types. 

Quartz  mon- 
zonitc-gran- 
odiorite  ..47 

granite. ..18 
Granite. ..16 

Aplite 11 

Quartz 

diorite 6 

Sandstone.. 2 
Kpidoie 

rock <I 

11 

Overburden 

ranges  from  none 
to  4'.  Average 

8"  increases  to 
about  12"  maxi- 
mum with  deptli. 
Deposit  is  com- 
pacted and 
partly  indurated 
gravel  in  a  siity 
clay  matrix. 
Degree  of  in- 
duration in- 
creases with 
depth.  Brown 
oxidized  zone 
about  25'  thick 
overlies  blue 
fresh  material. 
.Much  clay 
material  present. 

Little  to  no  over- 
burden. Some 
replenishment  in 
flood  stages.  De- 
posit stratified; 
gravel  content 
40  to  50%  in 
upper  12'  over- 
lies about  30' of 
sand  and  gravel 
with  40%  gravel 
which  is  under- 
lain by  60'  of 
sand  with  20% 
gravel.  Average 
maximum  gravel 
•  ize  of  10" 
decreases  down- 
stream as  sand 
content  in- 
creases. Abun- 

"5. 

a 
-o 

Deformed  Qua- 
ternary terrace 
deposit  of  sand 
and  gravel 
occurs  in  Santa 
Ana  Canyon 
adjacent  to  the 
Santa  Ana  River 
about  9  miles 
west  of  Corona, 
about  350'  above 
the  level  of  the 
canyon.  The  de- 
posit covers  an 
area  approx. 
4000'  long  by 
2000' wide;  and 
is  at  least  400' 
deep. 

The  stream  bed 
of  the  Santa  Ana 
River,  where  it 
leaves  the  moun- 
tains in  the 
vicinity  of  Red- 
lands,  contains 
gravel  and  sand 
for  about  8  miles 
downstream.  De- 
posit ranges  from 
3/10  mile  to  1 
mile  in  width, 
at  least  125' 
deep.  Stream 
bed  predomi- 
nantly sand  be- 
low this  interval. 

1§ 

f-3 

i 

s 

g.>c 

1 
1^3 

C         i 

c   „, 

1968 


Sand  and  Gravel  in  Southern  California 


43 


_ 

- 

1 

2 

- 

m 

^ 

7 

w 

- 

s 

O 

R25: 

B 

.s 

5S 

' 

"  o'^i 

'". 

2 

2  o*^ 

"^. 

O 

J.  °5 

o 

- 

°-. 

O 

q       r^ 

•^ 

- 

q  q 

3 

35.0 
33.0 
36.0 

o     2o2 

a 

o 

q      ■•o 

s 

- 

CD  C)  o 

o 

o      o 

t-^ 

o 

■*       (N 

2 

-    6  2:- 

::; 

o 

'2  sS 

" 

o 

!^  sS 

J. 

- 

-. 

o 

^ 

OO  c^ 

- 

2,47 
2.63 
2,57 

o 

!^  °iS 

C^ 

o 

S    OO 

°. 

- 

r 

o 

-f        r^ 

S 

.. 

-f  "-> 

2H 

U 

Zh-      cS  °f2 

>  S 

<-- 

d  S 

c2  °(5 

Concrete  and 

sand  and 
gravel,  road 
base,  plaster 
sand. 

Concrete  and 
sand  and 

Concrete  and 
bituminous 
sand  and 
gravel,  plaster 
sand. 

a 

! 

O    3 

Si 

o  g 

Crush  oversize 
in  2'  by  4' 
primary  jaw 
crusher.  Minus 
3"  reduced  in 
secondary 
cone  and  ter- 
tiary roll 
crushers.  Wash 
over  standard 
vibrating 

Classify  sand 
in  Eagle  hy- 
draulic tank 
and  dewater 
in  2  screw 
sand  classi- 
fiers. 

Crush  oversize 
in  primary 
jaw,  three  4' 
cone  crushers. 
Wash  over 
standard 
vibrating 
screens;  sand 
screws.  Use 
heavy  media 
plant  to 
remove  light- 
weight, 
unsound 
particles. 

Scalp  and 
waste  plus  12", 
Crush  oversize 
in  primary 
jaw,  secondary 
cone  crushers. 
Wash  over 
standard 
vibrating 
screens.  Pump 
sand  to  Eagle 
hydraulic 
tank  classi- 
fier. Dewater 
sand  in  2 

fiers.  Jig  con- 
crete gravel 
to  remove 
15%  light 
particles. 
Hand  pick 
mud  balls 
from  belt. 

Excavate  with 
dragline  below 
water  table 
to  depth  of 
25'.  Haul  in 
end  dump 
trucks  about 
500'  to  plant. 
Abundant  plus 
8". 

Excavate  with 
shovel  from 
pit.  approx. 
200'  long  by 
75' wide,  in 
dry  stream 
bed,  to  depth 
of  40'.  Haul 
in  bottom 
dumps  approx. 
1000' to  plant. 
Work  to  water 
table  at  depth 
of  SO'.  Pro- 
portion of 
gravel  to  sand 
40:60.  Maxi- 

gravel  8"; 
occasional  3' 
boulders 
present. 

Excavate  with 
dragline  to  10' 
depth,  below 
water  table. 
Haul  in  end 
dump  trucks 
about  1/10 
mile  to  plant. 
Deposit  con- 
tains from  8 
to  10%  plus 
12";  about 
5%  of  1  ton 
boulders;  65% 
gravel.  Replen- 
ished in  flood 
stages.  Gravel 
reported  to 
70'  depth. 

Asbury  Rock 
Products 
P.O.  Box  181 
Whipple  Rd. 
Santa  Paula 
SEjiSec.  11, 
T.  3  N..  R.  2i 
W..  SB.M. 
About  A  mile 
east  of  Santa 
Paula. 

Consolidated 

Rock  Prod. 

Co. 

P.O.  Box  2950 

Terminal 

Annex 

Los  Angeles 

NEK  Sec.  12 

(proj.),  T.  2 

N..  R.  22  W.. 

SBM. 

About  7  miles 

southwest  of 

Santa  Paula. 

Livingston- 
Graham,  Inc. 
5500  N.  Peck 
Rd. 

El  .Monte 
SWA  Sec.  29 
(proj.),  T.  3 
N.,  R.  21  W., 
SBM. 

About  3  miles 
southwest  of 
Santa  Paula. 

Sandstone. 60 
Granitic. ..20 
.Monterey  Km 

"shale"  -.10 
Metabasic 

igneous  ...7 
Quartzitic 

metasedi- 

mentary...2 

Schist 1 

(Data  from 

USBR). 

-1 
•il 
U 

Some  replenish- 
ment. Over- 
burden ranges 
from  1  to  4'  of 
silt.  Crudely 
stratified  layers 
of  sand  and 
gravel  range 
from  1  to  3  ' 
thick.  Average 

gravel  ranges 
from  12"  near 
Santa  Paula  and 
diminishes  to 

near  Saticoy. 
Abundant  plus 
6".  Boulders  1 
to  3 'in  diameter 
common.  About 
20%  minus  200 
mesh  present. 
About  60% 
gravel  content 
near  Santa 
Paula  diminishes 
to  40%  down- 
stream near 
Saticoy. 

Stream  bed  de- 
posit extends 
easterly  from  the 
mouth  of  the 
river  at  the 

city  of  Fillmore, 
a  distance  of 
approx.  16  miles. 
Width  of  deposit 
ranges  from  K 
to  la  mile.  At 
least  30'  deep 
near  Santa 
Paula. 
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Crush  oversize 
in  a  primary 
jaw,  and  2 
secondary  cone 
crushers.  Wash 
over  standard 
vibrating 
screens;  sand 

||IK1l|l|l||t 

J.l.iiliils|iii! 

Excavate  with 
draglinetolS' 
depth.  Haul 
in  end  dump 
truck  about 
ISOO' to 
plant. 

'5  c-^  3 

2  2  2  «§  S 

A.  A.  Shirey 
Ready  Mix 
Concrete 
Soledad  Can- 
yon Rd. 
Saugus 
SEKSec.  18, 
T.  4  N.,  R.  H 
W.,  SUM. 
About  7  miles 
east  of  Saugus. 

z 

J  ^  ^_d 

i  t:   .-^ 
:- az2 

Anor- 

thosile...39 
Granite  and 

aplile..-23 
Biotite 

granite-. -17 
Basic 

volcanic. -13 
Quartzite...5 
Mcta- 

volcanic...3 

■s^t.  ''i      ;|  i  i.H.i-d  i  . 

Little  to  no  over- 
burden. Replen- 
ished in  flood 
stages.  Average 

2".  About  10% 
of  gravel  is  in 
2-  to  8'  range. 
Occasional  2' 
boulders  present. 

•izili^rsi 

zsE-iilliJ.sgs^i 

alliill?; 

The  stream  bed 
of  the  Santa 
Clara  river  con- 
tains up  to  40% 
of  gravel  about 
7  miles  east  of 
Saugus  for  sev- 
eral miles.  De- 
posit is  about 
SOO'  wide  and 
at  least  20'  deep. 
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Crush  plus  3" 
in  a  primary 
jaw  crusher; 
further  reduc- 
tion to  U"  is 
done  in  two 
gyratory 
crushers.  Wash 
over  standard 

screens;  log 
washer.  Proc- 
ess sand  In 
2  sand  screws 
(36'  and  48"). 

_2    ^  u>    g 

j.i.iiiyy 

Excavates 
from  semi- 
circular pit 
about  50'  in 
diameter  with 
diesel  shovel. 
Load  27-ton 
bottom  dumps 
for  haul  of 
approx.  i-i 
mile  to  plant. 
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Santiago  Ag- 
gregates, Inc. 
770  Black  Star 
Canyon  Rd. 
Orange 

SWKScc.  12, 
T.  5  S.,  R.  8 
W.,  SR.NI. 
About  10  miles 
cast  of 
Santa  Ana. 
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Tests 

Range 
of 
Results 
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Ih 

a.  1 

ZH      (S  °« 

2^ 
<2 
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a 
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"c 

TO 

u 
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T3 

Concrete  and 

sand  and 
gravel,  plaster 
sand. 

P.  Gillibrand  operates  a  portable  plant  producing  bituminous  aggregate  in  the 
SW>4'  Sec.  18  (proj.),  T.  3  N..  R.  17  W..  SBM.  Pit  is  in  Saugus  Formation  located 
at  end  of  Tapo  Rd.  about  1   mile  below  Western  Lime  Products  Plant.  Deposit 
consists  of  irregularly  stratified  essentially  flat-lying  sandstone  and  conglomerate 
beds.  Gravel  beds  are  thin,  1  to  3 '  thick,  and  comprise  about  20%  of  the  forma- 
tion. .Maximum  size  of  rounded  cobbles  is  8". 

Hoadly  Const.  Co.,  Thousand  Oaks,  formerly  operated  a  portable  plant  to  pro- 
duce road  base  in  NEK  Sec.  24,  T.  3  N..  R.  18  W..  SBM.  Pit  in  Saugus  Forma- 
tion, contained  cross-bedded  sand  and  uncemented  conglomerate  layers  1  to  5' 
thick.  Maximum  size  gravel  8*. 

-o 

u  o  -a 
^  c   c 

c  i-g  > 
c35  5  5, 

II 

av3 

1 

a 

c 

o  1 

c 

s5 

S 

Crush  oversize 

crusher.  Wash 
over  standard 
vibrating 
screens;  sand 

Crush  oversize 
in  primary 
jaw,  secondary 
cone  crushers. 
Wash  over 
standard 
vibrating 
screens.  Wash 
sand  in  twin 

fier.  Inter- 
mittently 

Crush  oversize 
in  primary 
jaw,  3  second- 
ary cone 
crushers.  Wash 
over  standard 
vibrating 
screens;  sand 

2| 

Excavate  with 
tractor  bull- 
dozer that 
pushes 
material  to 
plant. 

Excavate  with 
tractor  bull- 
dozer which 
pushes  ma- 
terial to  Syn- 
tron  feeder. 
Working  face 
about  100' 
high  by  100' 
long.  About 
25%  gravel 
in  deposit. 
Maximum  size 
6*.  Sandstone 
beds  dip  about 
45°  south. 

Excavate  with 
tractor-ripper 
that  bulldozes 

conveyor  belt. 

4 

ZoO 

J 

Somis  Rock 
Products 
Bixby  Rd. 
Moorpark 
SEKSec.  22, 
T.  3  N.,  R.  20 
W.,  SBM. 
About  3  miles 
northwest  of 
Moorpark. 

Terminal  Rock 
Products 
Roseland 
Moorpark 
NEK  Sec.  20, 
T.  3  N..  R.  19 
W..  SBiVI. 
About  5  miles 
south  of 
Fillmore. 

Simi  Valley 

Rock  Prod., 

Inc. 

3000  Royal 

Simi 

SEX  Sec.  23, 

(proj.),  'I".  2 

N.,  R.  17  W., 

SBM. 

About  2  miles 

southwest  of 

Santa  Susana. 

i 

Ul 

a 

extS 

Granitic. ..61 

Anorthosite  8 

Silty  sand- 
stone  7 

Quartzite...7 

Diorite- 
gabbro 6 

Aplite 6 

Tertiary 
volcanic. .4 

Schist 1 

Granitic. ..43 
Quartzite..26 
.Metabasalt 

and  ineta- 

andesite..24 
.Metarhyolite 

or  meta- 

tufl 7 

11 

'- 

Conglomerate 
beds,  which  are 
uncemented, 
comprise  up  to 
20%  of  the  total 
outcrop  area. 
Gravels  are 
rounded,  up  to 

Slight  over- 
burden. No  re- 
plenishment. 
Gravels  are  hard 
and  round.  Aver- 
age maximum 
size  6",  with  an 
occasional 
boulder  present. 
Overall  deposit 
contains  about 
40%  gravel. 
Gravel  content 

Fillmore.  Bads 
dip  from  10  to 
45°.  Gravelly 
layers  range 
from  1  to  5'  in 
thickness. 

Near  Santa 
Susana,  flat- 
lying  conglom- 
erate layers  1  to 
5' thick  occur  in 
a  <4  square  mile 

A  section  of 
interbedded 
sandstone  and 
conglomerate 
600  to  750' thick 
occurs  at  the 
base  of  the  Pal- 

"Martinez"  For- 
mation which 
crops  out  over 
several  miles  on 
the  flanks  of 

D 
1 

I 

Simi  Deposit, 

Ventura 
County,  near 
Simi 
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Concrete  sand 
and  gravel. 

Concrete  and 
bituminous 
sand  and 
gravel,  road 

sand. 

c 

(3 

1  i 

E  « 

2  o  g 

600  tons  per 
hour  concrete 
aggregate;  250 
tons  per  hour 
bituminous 
aggregate. 

"    3 

Crush  oversize 
in  primary 
jaw,  2  second- 
ary cone 
crushers. 
Minus  H" 
goes  to  hy- 
draulic sand 
tank  prepara- 
tion machine 
and  48"  de- 
watering 
screw.  The  H 
to  A"  gravel 
goes  to  a  j  ig 
from  which 
heavies  go  to 
sand  prepara- 
tion machine. 
Plus  K"  goes 
to  10'  heavy 
media  drum. 
Light  fraction 
is  rejected. 
Heavies  re- 
screened  over 
bunker. 

Crush  oversize 
in  primary 
jaw  crusher. 
Split  feed  for 
a  dry  plant, 
which  consists 
of  a  cone 
crusher,  vi- 
brating 
screens;  and  a 
heavy  media 
plant.  Heavy 
media  plant 
consists  of 
standard 
vibrating 
screens,  2 
sink-float 

and  one  roll 
crusher,  sand 
jig,  sand  prep- 
aration tank 
and  sand 

«  .Q    !i 

Excavate  with 
dragline  from 
stream  bed. 
Work  to  12' 
depth,  to  clay 
layer.  Haul  in 
bottom  dumps 
about  1  mile 
to  plant. 
About  50% 
gravel  to  50% 
sand. 

Excavate  with 
dragline  in  the 
floodplain. 
Work  in 
benches  10' 
high,  to  about 
30'  depth. 
Haul  in  30 
ton  bottom 
dumps  about 
A  mile  to 
plant.  Pit  is 
about  800' 
long  by  100' 
wide.  Gravel 
content  about 
60%.  Few  % 
plus  6".  Abun- 
dant plus 

•LA". 

S  o 

III 

tj  -5  S 

Coast  Rock 
Prod.  Inc. 
P.O.  Box  646 
Santa  Maria 
NEA  Sec.  1, 
T.  9  N.,  R.  33 
W.,  SBM. 
PitinNWJi 
Sec.7,T.9N., 
R.  32  W., 
SBM. 

About  2  miles 
north  of 
Sisquoc. 

Southern  Pa- 
cific Milling 
Co. 

P.O.  Box  491 
Ventura 
SEKSec.  7, 
T.  9  N.,  R.  32 
W.,  SBM. 
Pit  in  SWK 
Sec.  8  and  NW 
KSec.  17. 
About  1  mile 
east  of 
Sisquoc. 

Denton's 
Americans 
P.O.  Box 
20085 
San  Diego 
VJA  Sec.  15, 
T.  16  S.,  R.  1 
E.,  SBM. 
About  6  miles 

Sandstone. 50 
Monterey  Fm. 

"shale". .20 
Metabasic 

igneous 

rock 16 

Granitic. ..11 
Quartzitic 

menury'— 3 

6  1^ 
-^  2  IH 

Some  replenish- 
ment in  flood 
stages.  Little  or 
no  overburden. 
Maximum  size 
8"  decreases 

gravel  content 
diminishes.  Near 
Sisquoc,  the  de- 
posit contains 
about  60%, 
gravel.  Below 
the  confluence 
with  the  Cuyama 
River,  the  Sis- 
quoc (here  called 
the  Santa  Maria) 
River  becomes 
excessively  sandy 
and  at  Santa 
Maria  contains 
85  to  90%  sand. 
.\bove  Sisquoc, 
the  deposit  con- 
larger  gravel. 
Subrounded 
gravel. 

No  overburden. 
Slight  replenish- 
ment. Predom- 
inantly sand  with 

of  fine  gravel. 

Simi  Valley.  In- 
dividual beds 
are  lenticular, 
ranging  from  2 
to  10'  in  thick- 
ness; and  dip  25 
to  50°  toward 
the  valley. 

Stream  bed  and 
floodplain  de- 
posit extends 
along  the  Sisquoc 
River  upstream 
for  at  least  8 
miles  from  its 
confluence  with 
the  Cuyama 
River.  Deposit 
is  shallow  in 
present  stream 
bed,  12' deep; 
in  floodplain,  de- 
posit is  at  least 
25' deep.  Stream- 
bed  deposit  is 
about  500' wide. 
Combined  flood- 
plain  and  stream 
bed  ranges  up  to 
A  mile  in  width. 
Between  con- 
fluence with 
Cuyama  River 
and  Santa  Maria, 
deposit  is  pre- 
dominantly 
sand. 

Stream  bed  de- 
posit extends  for 
about  10  miles 
upstream  from 
the  Sweetwater 
Reservoir.  Width 
ranges  from  50 
to  150'.  At  least 
50'  deep. 

Si 

^  o 

Sweetwater 
River, 

San  Diego 
County,  near 
San  Diego 
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Concrete  and 

sand  and 
gravel,  road 
base. 
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0  g 
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500  tons  per 
hour;  275  tons 
per  hour 
washed  aggre- 
gate. 
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o   o 

0  g 

S     rt 

Crush  oversize 
in  14"  by  38" 
primary  jaw, 
2  secondary 
cone  crushers. 
Wash  over 
standard 
vibrating 

60"  sand 
screws. 
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Excavate 

from  pit  3000' 
long  by  400' 
wide  in  stream- 
bed  with  drag- 
line, to  about 
45'  depth. 
Haul  in 
bottom  dumps 
about  y^  mile 
to  plant. 
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Livingston- 
Graham,  Inc. 
5500  N.  Peck 
Rd. 

El  .Monte 
SEK  Sec.  24, 
T.  7  S.,  R.  8 
W.,  SBM. 
About  3  miles 
north  of 
San  Juan 
Capistrano. 
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Metasand- 
stonc....I7 

Silicified  vol- 
canic  16 

.Meta-argillite 
15 

lIornfels..l3 

Granitic. ..12 

Sandstone. 12 

Basic 
volcanic. ..7 

Acid 
volcanic... 5 

Quartzite...3 
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As  much  as  3' 
of  silty  sand 
overburden.  Re- 
plenished in 
flood  stages. 
Gravel  content, 
approx,  60%  in 
Livingston- 
C;raham's  pit, 
decreases  down- 
stream. Size  of 
gravel  increases 
with  depth  from 

mum  of  3",  to 
8"  maximum. 
Occasional  2  to 
3'  boulders 
present.  Some 
thin  clay  lenses 
interbedded. 
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Stream  bed  de- 
posit extends  for 
about  8  miles 
upstream  from 
San  Juan  Capi- 
strano.  .\verage 
width  1000'; 
average  depth 
45'. 
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D. 
O    g 

Hill 

Pit  run 
dumped  over 
grizzly  into 
reciprocating 
feeder.  Crush 
in  primary 
and  secondary 
jaw,  tertiary 
cone  and  roll 
crushers.  Dry 

standard 
vibrating 

i. 

-.2 

II 

«  a. 
>>.  o 

Excavate  with 
shovel  from 
pit  in  dry 
wash.  Haul 
by  truck  to 
nearby  plant. 
Depth  of  de- 
posit about 
50'.  Abundant 
boulders. 

115 

8(3 

Massey  Sand 
and  Rock  Co. 
P.O.  Box  487 
Indio 

NEj<Sec.  11, 
T.  3  S.,  R.  3 
E.,  SBM. 
About  3/10 
mile  north  of 
Whitewater. 

CO 

to 
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Q. 
UJ 
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it 
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Quartz 

diorite...58 
Gneiss. ...21 
I.eucogranite 
12 
Granite.. ..5 

Schist .2 

Andesite- 

basalt 2 

At  Whitewater 

JJ 

Garnet,  where  a 
few  percent  plus 
4*  gravel  and 

£  1  S  1  g  S 

T3 

tends  north  for 
several  miles 
from  intersection 
of  stream  with 
US  60;  and  to 

confluence  with 
the  San  Gorgonio 
River,  for  about 
5  miles.  Width 
of  deposit  ranges 
from  K  mile  at 
head,  to  about  1 
mile,  south  of 
Garnet. 
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LIST  OF  PRODUCERS  IN  SOUTHERN  CALIFORNIA— 1966 

Opcnitor  Address  Location 

bnperiitl  County 
Bureau  of  Reclamation 

•Desert  Gravel  Co _ _ P.O.   Box   115,   Brawley   92227.. Brawlcy(?) 

'Fanners  Gravel  Co _ _ 18404  Gothard  St.,  Huntington  Beach  92646 Westmorland 

Imperial  County  Road  Comm -Court  House,  El  Centro  92243  — 

Inland  Materials  Supply  Co.,  Inc -_ E.  Ross  St.,  P.O.  Box  1024,  El  Centro  92243  _ Holtville 

Lubanko  and  Sons  Co.  — — Box  139,  Salton  City  92274 _ Salton  City(?) 

•J.  L.  iMcElvany 1834  S.  8th,  P.O.  Box  818,  El  Centro  92243 _.._ Westmorland 

•J.  B.  Nelson Holtville  92250  ..Holtville,  Brawley 

Kern  County 

•Arvin  Rock  Co ..Arvin  93203  Arvin 

*Cal  Rock  Co.  19098  James  Rd.,  P.O.  Box  810,  Bakersfield  _ Bakersfield 

County  of  Kern,  Dept.  of  Hwys.  &  Bridges .._ 1900  Roberts  Lane,  Bakersfield  93308  — 

Denzil  Crow  Trucking  &  Rock  _ 601   Harrison  St.,  Taft  _ Taft 

*Dicco,   Inc.   _ Bin  217,  Station  A,  Bakersfield  93305 Bakersfield 

Edison  Sand  Co. _ -.  llS-34th  St.,  Bakersfield  93301 Bakersfield 

•Griffith  Company _ .-.611  So.  Shatto  PI.,  Los  .Angeles  — 

Willis  B.  Grossardt 430  Robertson  Rd.,  Ridgccrest  93555 Ridgecrest 

•Hartnian  Concrete  Materials  Co P.O.  Box  1632,  Bakersfield  93302   _ Maricopa 

*Kcrn  Rock  Co. _ .._ _ P.O.  Box  1697,  Bakersfield  93302  Bakersfield,  Wheeler  Ridge 

Peter  Kicwit  Sons  Co _-1000  Kiewit  Plaza,  Omaha  31,  Nebraska — 

Kirst  Construction  Co 836  West  Woodbury  Rd.,  Altadena  91001  — 

Osborn  Constructors 1443  Edgecliff  Ln.,  Pasadena  — 

•River  Rock  Co _ P.O.  Box  5065,  Oildale  93308  Oildale 

Santa  Fc  Engrs.,  Inc _ P.O.  Box  831,  Lancaster  _ — 

Tumblin  Company  _ 2901  H  St.,  Bakersfield — 

Ted  Watkins  Constr.  Co.,  Inc.,  and  Ted  Watkins P.O.  Box  1380,  San  Luis  Obispo        — 

Webster  Sand,  Inc ...P.O.  Box  271,  Bakersfield  93302  Bakersfield 

Wilbur  Stark _ 501   Atkins,  Ridgccrest  93555 .-... ._ Ridgecrest 

Los  Angeles  County 

•Antelope  Valley  Aggregate,  Inc P.O.  Box  187,  Littlcrock Littlerock 

•Azusa  Western,  Inc. _ P.O.  Box  575,  Azusa  91702  _ Azusa 

•Blue  Diamond  Corp.  .. _ P.O.  Box  2678,  Los  Angeles  90054 Sun  Valley,  Irvvindale, 

Monrovia,  Newhall 

•California  .Materials  Co -.P.O.  Box  845,  Sun  \'alley  91352  Sun  Valley 

California  Sand  Co.  _ P.O.  Box  248,  El  Segundo  90245         ._ - _ El  Segundo 

Caswell  &  Co.  2357  E.  Slauson  Ave.,  Los  Angeles  90058  Torrance 

•Chandler's  Palos  Verdes  Sand  &  Gravel  Co P.O.  Box  295,  Lomita  90717     Lomita 

City  of  Burbank - Burbank  91501 — 

•Consolidated  Rock  Prod.  Co - 2730  S.  Alameda  St.,  Los  Angeles  90054 Irwindale,  Sun  Valley, 

Durbin 

Industrial  Asphalt  Co. P.O.  Box  7607,  Van  Nu\s      — 

Kirst  Construction  Co. 301  E.  Colorado,  Pasadena    _ — 

•Livingston-Graham,   Inc _ 5500  North  Peck  Rd.,  El  Monte  91731  Duarte,  Sun  Valley,  Kincaid, 

Sunland,  Irwindale 

•Manning  Bros.  Rock  &  Sand  Co P.O.  Box  204,  Irwindale  91706  Irwindale 

tiMiller-Bonsall   Co _, .259  E.  Lomita,  Wilmington  90213 Wilmington 

1  Osborn  Company  _.._ 1443  N.  Edgecliff  Lane,  Pasadena  91108  ...Eaton  Wash 

•Ow  1  Rock  Products  Co. _ __ P.O.  Box  4009,  Compton  90220 Irwindale 

•Pacific  Rock  &  Gravel  Co.  _ _ P.O.  Box  778,  Arcadia  91006  Irwindale 

•Rodeffer  Industries,  Inc.  (see  Owl  Rock)  __ 5435  No.  Peck  Rd.,  Arcadia  91006  Arcadia 

•A.  A.  Shircy  Ready  Mix  Concrete  „ _.14320  Soledad  Canyon  Rd.,  Saugus  91350  _. _ ..  Saugus 

Southwest  Welding  &  Mfg.  Co.  . ._ 3201  W.  Mission  Rd.,  Alhanibra  91803 _ _ — 

•Terminal  Rock  &  Sand  _ P.O.  Box  248,  Littlerock  93543 ._ Littlerock 

Oriiiiife  County 

•Blue  Diamond  Corp P.O.  Box  2678,  Los  .Angeles  90054 El  Modena 

•Burris  Sand  Pit  — 15292  E.  Lincoln,   Anaheim  92805   .Anaheim 

California  Non  Metallics... P.O.  Box  265,  Trabuco  Canyon  92678 . .Trabuco  Canyon 

Chamber  Mix  Concrete,  Inc.._ 11236  Western  Ave.,  Stanton  90680 _ — 

City  of  Santa  Ana,  Dept.  of  Public  Works 217  No.  Main,  Santa  Ana  92700 — 

•Consolidated  Rock  Prod.  Co 2730  S.  .\lameda  St.,  Los  Angeles  90054 Tustin,  Atwood 

•Livingston-Graham,  Inc _ _. 5500  No.  Peck  Rd.,  El  Monte  91731  San  Juan  Capistrano 

Manning  Brothers  Rock  &  Sand P.O.  Box  204,  Irwindale  91706 — 

*R.  J.   Noble  Co P.O.  Box  620,  Orange  92666  -..Anaheim 

•C.  L.  Pharris   (Trucking) _.. . 6501  So.  Miller  St.,  Placcntia  92670 Placentia 

tRanch  Rock  Co.   (see  Sully-Miller) _ _.12400  Colver  Rd.,  Santa  .\na  — 

•Rodeffer  Industries,  Inc.  (see  Owl  Rock) 5435  No.  Peck  Rd.,  Arcadia  91006 Santa  Ana  Canyon 
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Orange  Comity — Continued 

•Santiago  Aggregates,  Inc — 

W.  A.  Schoeppe  Clay  Co.    

•Sully-Miller  Contracting  Co. 

Riverside  County 

American   Cement   Corp. — 

•Beaumont  Concrete  -  

Desert  Commercial  Sand  &  Rock  Co._ 

•Desert   .Materials _ 

•D.H.S.  Ready  Mix,  Inc 

Elsinore  Readi-.Mix  _— — 


Address 


_770  Black  Star  Can\on  Rd.,  Orange  92666 

..Box  101,  El  Toro  92630   

.-21401  East  Chapman  Ave.,  Orange  


Bull.    180-C 


Location 


...Tustin 
..El  Tore 
Tustin 


_P.O.  Box  832,  Riverside  92501 Corona 

_P.O.  Box  216,  Beaumont _ Banning 


Hwy.  36,  Route  1,  Box  5,  Coachella  92236 

P.O.  Box  873,  Blythe  92225  

P.O.  Box  469,  San  Bernardino  92402 

16960  Lakeshore  Dr.,  Elsinore  92330 

•Foster  Sand  &  Gravel  Co. —.915  S.  Spadra  Rd.,  Fullcrton  92631  ... 

•J.F.  &  T.  Sand  Co. 534  Termino,  Corona  91720 _ 


Blythe 

Desert  Hot  Springs 


Temescal 
..Temescal 


Kasler  Corp.,  Gordon  H.  Ball  Enterprises  &  E.L.  Yeager  Co.....27400  E.  5th,  San  Bernardino    — 

•Massey  Sand  &  Rock  Co _ _ P.O.  Box  487,  Indio  92201  -... ..    Indio 

Minnesota  Mining  and   Manufacturing 2501  Hudson  Rd.,  St.  Paul  19,  Minn. — 

Owens-Illinois _ P-O.  Box  1035-1036,  Toledo,  Ohio  43601  Corona 

•Owl  Rock  Prod.  Co. 500  S.  Alameda  St.,  P.O.  Box  4009,  Compton  Corona 

Riverside  County  Highway  Dept Court  Hou.se,  Riverside  92501  — 

Riverside    Sand    Co. ._ Van  Buren  St.,  Riverside  92504 — Riverside 

•San   Gorgonio  Rock  Products _. ..P.O.  Box  1414,  Banning  92220  Banning 

•Shepwells,  Inc.  .     P.O.  Box  87,  Blythe  92225  Blythe 

Stanford   J.   Stelle Box  1114,  Indio  92201 __ __ — 

•Triangle   Rock  Products,  Inc.... P.O.  Box  2083,  San  Bernardino  92406 Mira  Loma 

•Valley  Rock  &  Sand  Corp _ P.O.  Box  926,  San  Jacinto  92383  ._ San  Jacinto 

•E.L.  Yeager  Construction  Co P.O.  Box  87,  Riverside  Indio 

San  Bernardino  County 

•Arrow  Transit  Mix 

•Associated  Rock  Products 

•Atlas   Materials   Co 

•Big  Bear  Rock  &  Materials,  Inc 

Bureau  of  Reclamation — Contractor. 

•Concrete  .Materials,  Inc. - 


Bear  Valley  Rd.  &  Mojave  River,  Victorv'ille  92392 _ Victorville 

15th  &  Benson,  Upland  91786    . .  Upland 

_ P.O.  Box  309,  Riverside  92501       Bloomington 

Fawnskin  92333  .  Fawnskin 

Region   3 — 

P.O.  Box  963  East  Hwy.  66,  Barstow  92310 Barstow 

•Consolidated   Rock   Prod.  Co. _ 2730  S.  Alameda  St.,  Los  Angeles  _. .Montclair 

•Dana   Materials   Co P.O.  Box  187,  Apple  X'alley  92307  Daggett 

•Fourth  Street  Rock  Crusher _ _ P.O.  Box  469,  San  Bernardino  92401 San  Bernardino 

•Hi-Dcsert  Concrete  Products,  Inc Box  755,  Twentyninc  Palms  92277  Twentynine  Palms 

•Holliday    Rock   Co.  P.O.  Box  229,  Clarcmont  91711  Upland 

•Barstow  Rock  &  Gravel  Co.... P.O.  Box  808,  Barstow  92310  Barstow 

Kasler  Corp.,  Gordon  H.  Ball  Enterprises P.O.  Box  387,  San  Bernardino ■ — 

•Elmer  Leak Barstow  92310 Barstow 

■Matich  Constructors  &  W.F.  Maxwell  Co P.O.  Box  390,  Colton _ ..  — 

•Mountain    Rock   Products 3810  VViLshire  Blvd.,  Los  Angeles  90005  Upland 

•Owl-Service  Rock  Co P.O.  Box  309,  Riverside  92501 .Colton,  Rialto 

•Pacific  Rock  &  Gravel  Co P.O.  Box  778,  .Arcadia  91006  Upland 

San  Bernardino  County  Hwy.  Dept. 825  E.  Third  St.,  San  Bernardino  92410  ■ — 

•Triangle  Rock  Prod.,  Inc. P.O.  Box  2083,  San  Bernardino  92406 San  Bernardino,  Fontana, 

Oro  Grande 

•Tri-City  Rock  Co.       P.O.  Box  672,  Rcdiaiuis  92!73  Redlands,  Upland 

C.  H.  Wicks  &  W.  J.  Distcli 447')8  Merlin  Dr..  Indio  — 

E.  L.  Yeager  Construction  Co P.O.  Box  87,  Riverside  Barstow 

San  Diego  County 

Borrego  Dump  Truck  Service 

Base  .Maintenance  Ofl'icer — Contractor  U.S.  iVIarine  Corps.. 
•Canyon  Rock  Co 

City  of  San  Diego 

"Coast   Sand    Co.,   Inc 

Countv'  of  San  Diego 


Crystal   Silica   Co. 

•Daley  Corporation  

•Denton's  American  Sand,  Inc. 

•Escondido  Sand  and  Gravel  Work.. 
•H.G.  Fenton  Material  Co. 


"Ferr>'  Bros.  

•Jamacha  Sand  Plant,  Inc. 


Palm  Canyon  Dr.,  Borrego  Springs  92004 _ Borrego  Springs 

Camp  Joseph  H.  Pendleton,  Oceanside  92054— — 

P.O.  Box  20068  Hillcrcst  Sta.,  San  Diego  San  Diego 

-1600  Pacific  Hwy.,  San  Diego  92102 — 

P.O.  Box  628,  Rancho  Santa  Fe  92067  Rancho  Santa  Fe 

— -Bldg.  2,  County  Oper.  Center, 

555   Overland   Ave.,  San  Diego  92123  — 

Ottawa,  Illinois  61350      Oceanside 

P.O.  Box  4067,  San  Diego  92104  - Murphy  Canyon 

P.O.  Box  20085,  San  Diego  92120      San  Diego,  El  Caion 

540  No.  Tulip  St.,  Fscondido  92025 — Escondido 

702  W.  Washington  St.,  San  Diego  92112 __Otay,  Murray  Canyon, 

Mission  Valley,  Carroll  Can>on 

P.O.  Box  2218,  El  Cajon  92021 Lakeside 

..„..2624  Steel  Canyon  Rd.,  El  Cajon  92020 _ El  Cajon 
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LIST  OF   PRODUCERS   IN   SOUTHERN   CALIFORNIA— 1966— Continued 

Operator  Address  Location 

San  Diego  County — Continued 

•Monarch  Materials  Co _ P.O.  Box  64,  San  Diego  92112 San  Diego 

Monte  Vista  Mat'l.  &  Trucking,  Inc. -1035  E.  Main,  El  Cajon  92020 ..El  Cajon 

L.  E.  Morrison 5110  Sweeuvater  Rd.,  Bonita  92002 — 

•Nelson  &  Sloan _ P.O.  Box  488,  Cliula  Vista  92010 Otay,  Camp  Miramar 

•H.  W.  Rohl  Co.,  Inc P.O.  Box  28,  Occanside  92054 _ Pala 

*San  Diego  Consolidated  Co _ Box  3098,  San  Diego  92103     Mission  Valley,  Carroll  Canyon 

tSorrento  Sand  Co.  _ .RFD  53-A,  Del  Mar  94574 ..._ ...Del  Mar 

•Triway  Materials  Co.,  Inc _ - P.O.  Box  40,  Santce  92041 _ Lakeside 

•Woodward  Sand  Co.,  Inc P.O.  Box  S,  Santee  92107  Lakeside 

San  Luis  Obispo  County 
County  of  San  Luis  Obispo,  Dept.  of  Roads  &  Surveyor Rm.  101,  County  Anne.x,  San  Luis  Obispo  93401 .  — 

•Morro  Rock  &  Sand  _.._ .694  Las  Tunas,  Morro  Bay  93442 San  Simeon 

Oceano  Sand  Co P.O.  Box  535,  Oceano  93445 _ Oceano 

Ted  Watkins „ P.O.  Box  1380,  San  Luis  Obispo  93401 Paso  Robles 

Santa  Barbara  County 

•Airport  .Material,  Inc _ _ _ _ P.O.  Box  4188,  Santa  Barbara  93103 Buellton 

C.  W.  Berry  Construction,  Inc. 4157  State,  Santa  Barbara  91305 _ — 

•Buellllat  Rock  Co.  Solvang-Buellton   Rd.,   Solvang  93463 Solvang 

'Coast  Rock  Prod.,  Inc. 1335  East  Dunavan  Rd.,  Santa  Maria  93454 Santa  Maria 

•Southern  Pacific  Milling  Co P.O.  Box  491,  Ventura  93001 Sisquoc 

Santa  Rosa  Rock  Corp _ North  H,  Lompoc  93436 Buellton 

Vemura  County 

•Asbury  Rock  Products     2222  E.  38th  St.,  Los  Angeles  90058.. _...  Santa  Paula 

Calrock  Co.      „1500  S.  Bank  Dr.,  Oxnard  93030 — 

Canjon  Rock  Sand  &  Gravel — _ —P.O.  Box  24,  Santa  Susana  93063 — 

Coastal  Steel  Structures _ 1535  Callins  Rd.,  Ventura  93001 Ventura(?) 

•Consolidated  Rock  Prod.  Co. 2730  S.  Alameda  St.,  Los  Angeles  90054 Saticoy 

•p.  W.  Gillibrand   _ _ 5131  Tapo  Rd.,  Santa  Susana  93063 Thousand  Oaks 

tiMission  Rock  Co.  (See  Livingston-Graham)  P.O.  Box  408,  Santa  Paula  93060 Santa  Paula 

•Owl  Rock  Products  Co _. —500  S.  Alameda  St.,  Compton     — Moorpark 

tQuahty  Rock  Co -P.O.  Box  1136,  Thousand  Oaks  91360 .Thousand  Oaks 

•Simi  Valley  Rock  Products,  Inc.  __ - 3000  Royal,  Simi  93065 Simi 

*Somis  Rock  Products Bixby  Rd.,  Moorpark  93021 Moorpark 

•Soutliern  Pacific  Milling  Co.  P.O.  Box  491,  Ventura  93001 Montalvo,  Santa  Paula, 

Ventura,  Grimes  Canyon 

•Terminal  Rock  Products  _ P.O.  Box  786,  iMoorpark  93021 _ Moorpark 

Ventura  County  Sand  Co.  ._ 876  Polaris  Way,  Port  Hueneme  93041 Port  Huencme 

*  Discussed  in  report.  Other  producers  are  either  goverrunent  contractors  who  operate  portable  plants,  or  pit  operators  without  fixed  processing  equipment.  Specialty 

sand  operators  are  not  described. 
tOut  of  business  in  1967. 
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CROSS-INDEX  TO   PRODUCERS 


Name  of  Producer 


Deposit 


Name  of  Producer 


Deposit 


Antelope  Valley  Aggregate,  Inc Little  Rock  Creek 

Arrow  Transit  MLx  _ _ Mojave  River 

Arvin  Rock  Company  , Sycamore  Canyon  Deposit 

Asbury  Rock  Products  Santa  Clara  River 

Associated  Rock  Products,  Inc.  _ San  Antonio  Creek 

Atlas  .Materials  Company  _ - Lytle  Creek 

Azusa  \^'estern.  Inc.  - San  Gabriel  River 

Barstow  Rock  and  Gravel  Company 

Newberry  Mts.  Alluvial  Fan 

Beaumont  Concrete San  Gorgonio  River 

Big  Bear  Rock  and  Materials,  Inc Van  Dusen  Creek 

Blue  Diamond  Company  _ Big  Tujunga 

River,  Castaic  Creek,  San  Gabriel  River,  Santiago  Creek 

Buellflat  Rock  Company  _ Santa  Yncz  River 

Burris  Sand  Pit  Santa  Ana  River 

California  Materials  Company  Big  Tujunga  Creek 

Cal  Rock  Company  _ Kern  River 

Canyon  Rock  Company  _  .  San  Dicgii  River 

Chandler's  Palos  X'erdes  Sand  and  Gravel  Co. 

San  Pedro  Formation 

Coast  Rock  Prod.,  Inc.  Sisquoc  River 

Coast  Sand  Company    San  Dieguito  River,  Santa  Ysabel  Creek 

Concrete  Materials,  Inc Newberry  Mts.  ,\lluvial  Fan 

Consolidated  Rock  Products  Company  Big  Tujunga  River, 
San  Antonio  Creek,  San  Gabriel  River,  San  Juan 
Creek,  Santiago  Creek,  Santa  Ana  River,  Santa  Clara  River 

Daley  Corporation  Poway  Conglomerate 

Dana  Materials  Company     JMojave  River 

Denton's  Americans     San  Diego  River,  Sweetwater  River 

D.H.S.  (Desert  Hot  Springs)  Ready  Mix,  Inc. 

Little  iMorongo  Creek 
Desert  Gravel  Company  Salton  Sea  Ancient  Beach  Deposit 

Dicco,  Inc.  Kern  River 

Escondido  Sand  and  Gravel  Work  _ Santa  Ysabel  Creek 

Farmers  Gravel  Company      Salton  Sea  Ancient  Beach  Deposit 
H.  G.  Fenton  .Material  Company 

Otay  River,  Poway  Conglomerate,  Tia  Juana  River 

Ferry  Bros.  Const.  Company Poway  Conglomerate 

Foster  Sand  and  Gravel  Company  Temescal  Creek 

Fourth  Street  Rock  Crusher Lytle  Creek 

P.  Gillibrand  _ Saugus  Formation 

Griffitli  Company  Kern  River 

Hartman  Concrete  Materials  Company San  Emigdio  Creek 

Fli-Dcsert  Concrete  Products,  Inc. 

Twentynine  Palms  Mt.  Alluvial  Fans 
Ilolliday  Rock  Company  San  Antonio  Creek 

Jamacha  Sand  Plant,  Inc Sweetwater  River 

J.  F.  and  T.  Sand  Company  Temescal  Creek 

Kern  Rock  Company Kern  River,  Salt  Creek 

Elmer  Leak  Mojave  River 


Livingston-Graham  Rock  and  Gravel  Company,  Inc. 

Big  Tujunga  River,  San  Gabriel  River,  Trabuco  Creek 

J.  McElvany  Salton  Sea  Ancient  Beach  Deposit 

Madonna  Const.  Company 

Arroyo  de  la  Cruz,  San  Simeon  Creek 
.Manning  Bros.  Rock  and  Sand  Company  San  Gabriel  River 
Dave  Martin  .  _  San  Diego  River 

.Massey  Sand  and  Rock  Company 

Indio  Hills  Alluvial  Fans,  White  Water  Creek 

Mission  Rock  Company  Santa  Clara  River 

Monarch  .Materials  Company 

Poway  Conglomerate,  San  Diego  River 

Morro  Rock  and  Sand  San  Simeon  Creek 

Mountain  Rock  Products  - San  Antonio  Creek 

J.  B.  Nelson       Salton  Sea  Ancient  Beach  Deposit 

Nelson  and  Sloan  Otay  River,  Poway  Conglomerate 

R.  J.  Noble  Company Santa  .\na  River 

Osborn  Company Eaton  Creek,  .Mojave  River 

0\\  1  Rock  Products  Company JPuente  Formation,  San 

Gabriel  River,  Saugus  Formation,  Santa  Ana  River  Terrace 

Owl-Service  Rock  Company  ..Lytle  Creek 

Pacific  Rock  and  Gravel  Company  Cucamonga  Creek 

C.  L.  Pharris     Santa  Ana  River 

River  Rock  Company Kern  River 

H.  W.  Rohl  Company,  Inc.        .Magee  Creek 

San  Diego  Consolidated  Company 

Poway  Conglomerate,  San  Diego  River,  Santa  Ysabel  Creek 

San  Gorgonio  Rock  Products  — - San  Gorgonio  River 

Santiago  Aggregates,  Inc. Santiago  Creek 

Shepwells  Inc.  Big  Maria  Mts.  Deposit 

A.  A.  Shirey  Ready  Mix  Concrete Santa  Clara  River 

Simi  X'alley  Rock  _ Simi  Deposit 

Somis  Rock  Products      Saugus  I'ormation 

Sorrento  Sand  Company ...Carmel  Alt.  Alluvial  Fan 

Southern  Pacific  .Milling  Company 

Santa  Clara  River,  Sisquoc  River,  Ventura  River 
Sully- .Miller    Contracting    Company Santiago 

Creek.  Round  \'alley  Deposit,  Rattlesnake  Canyon  Deposit 

Terminal  Rock  and  Sand  Company  Little  Rock  Creek 

Terminal  Rock  Products        Saugus  Fomiation 

Triangle  Rock  Products,  Inc.  _ „ Big 

Rock  Creek,  Da\'  Creek,  Lytle  Creek,  Oro  Grande  Deposit 
Tri-City  Rock  Company Santa  Ana  River,  Lytle 

Creek,   Newberry   Mts.   Alluvial   Fan,   Cucamonga   Creek 

Triway  Materials  San  Diego  River 

Valley  Rock  and  Sand  Corporation      Jackrabbit  Trail  Deposit 
Wooilward  Sand  Company,  Inc.  San  Diego  River 

E.  L.  Yeagcr  Company 

Indio  I  lills  .-Mluvial  Fans,  Newberrv  .Mts.  .-Mluvial  Fan 
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